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and as a prophylactic adjunct 
In surgery of the bowel — 
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range of antimicrobial achon_ 


( Literature available on request 


LEDERLE LABORATORIES DIVISION 
AMERICAN Gpanamid compar 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


- 


CORTOGEN 
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antibacterial action plus on 


> greater solubility 
Gantrisin is a sulfo ide so soluble that 
there is little danger of renal blocking 
and little or no need for alkalinization, 


high blood level 


Gantrisin not only produces a high 
blood level but also provides a 
wide antibacterial spectrum, 


economy 


Gantrisin is a relatively economical 
antibacterial agent, 


less sensitization 


Gantrisin is a single drug—not a mixture 
of several compounds of fundamentally 
unrelated chemical structure — 

so that there is less likelihood of 
sensitization, 
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Early Recognition of Peripheral Vascular 
Disease is Frequently Limb Saving 


THE U. M. A. THERMOCOUPLE IS INVALUABLE FOR-TAKING SURFACE 
AND INTRAMUSCULAR TEMPERATURES: 


1 To accurately and rapidly determine the efficacy of vasodilating 
drugs. 


y Most sensitive instrument for the purpose. Simple to use — Direct 
readings with no calculations. 


This valuable instrument is now available on 
an inexpensive rental plan: 


* $6.00 per month — Keep it or 
return it whenever you please. 


* Rent it for 24 months and it be- 
longs to you. 


* No interest, service charge or red 
tape. 


© Order it and we will deliver or 
ship it immediately to any part 
of the United States. 
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NO. 3 OF A SERIES OF MESSAGES PRESENTED AS A SERVICE 
TO THE PROFESSION 8Y THE AMERICAN CHLOROPHYLL DIVISION 
OF STRONG COBB & CO. INC. FIRST COMMERCIAL PRODUCERS “he, 
OF A CHEMICALLY MEASURABLE WATER-SOLUBLE EXTRACT, 1933. % VVNN S 


Based on the Brochure ="Chlerophy lt 1953” by Walter H. Eddy, Ph.D. 
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Scientific Facts on 


CHLOROPHYLL 


ODOR-COMBATTING POWER of chlorophyll derivatives was first noted 
as a side effect during studies on wound healing. In 1940, Gruskin! focussed 
attention on the deodorant power of chlorophyllins in wound therapy when, 
reporting on 1200 varied infections, he observed that “prompt disappearance 
of odor was noted,” even in cases of ulcerative carcinoma with extensive 
putrefaction and in other foul smelling lesions. 

Reporting on 400 patients, many of whom had compound fractures with 
osteomyelitis which “were so malodorous as to deprive both patients and 
attendants of appetite,” Bowers? says, “Our first observation on beginning 
use of chlorophyll was that this odor immediately disappeared.” 

In recognition of the marked deodorizing potency of topically applied 
chlorophyll derivatives, the Reference Committee of the Council of Chemistry 
and Pharmacy of the American Medical Association} said, “Chlorophyll was 
found consistently to be an effective deodorant when used in foul smelling 
wounds.” 

These reports stimulated study of the possibilities of chlorophyllins as 
systemic deodorants when used internally. In colostomies, Goodman‘ reports 
that attending fecal odors can be eliminated for several hours by inserting a 
capsule containing chlorophyllin and kaolin within the colostomy immediately 
after the morning irrigation and evacuation. Joseph’ controlled fecal odors 
in colostomy, intestinal fistulae, and bedridden patients on a regimen starting 
with two chlorophyllin tablets four times a day. 

Taber® completely eliminated lochial and menstrual odors in a high 
percentage of women tested by divided doses of four chlorophyllin tablets 
daily. Deodorization lasted five to twelve hours after last dose. 

The response of normal body and breath odors to chlorophyllins, either 
topically or internally, has attracted perhaps the widest popular interest. 
Tebrock’ tested 567 subjects in an industrial plant. Subjects took two chloro- 
phyllin tablets daily and observed usual personal hygiene but used no other 
deodorants. In 86% breath odor was helped, in 62% foot odor relieved, in 
66% menstrual odor obliterated, and in 78% perspiration odor benefited. 

Deodorant qualities of chlorophyll derivatives are today seldom ques- 
tioned. Finer measurement, identification and standardization of chlorophyll 
derivatives are in progress in research laboratories throughout the United 
States. American Chlorophyll is as proud to be a part of this scientific devel- 
opment as it is to have been the first to produce water-soluble chemically- 
measurable chlorophyllins as far back as 1933. 
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to prevent attacks in angina pectoris 


4 out of 5 patients respond in 3 studies 


The consistency with which Peritrate can pre- 
vent attacks in angina pectoris is demonstrated 
in the published reports of three investigators. 
Each obtained good results in almost the same 
high percentage of patients: 


Humphreys e¢ al. .78.4% had fewer attacks 
Plotz?...........-.-80% had fewer attacks 
Dailheu? ...........80° had fewer attacks 


Used as a prophylactic agent—rather than to 
provide relief when an attack is present or 
imminent—Peritrate will in many cases 


¢ reduce the number of attacks 
® reduce the severity of attacks which 
are not prevented 
Other beneficial effects: 


Extensive clinical use has demonstrated that, 


in addition to preventing or minimizing attacks, 
Peritrate will frequently 


¢ reduce the nitroglycerin requirement 
® increase exercise tolerance 
® improve the EKG picture 


For effective prophylactic management 


A long-lasting coronary vasodilator, Peritrate 
provides prophylactic action for 4 to 5 hours. 
Administration must be maintained on a con- 
tinuing daily schedule—usually one tablet 3 or 
4 times daily. Some patients will require a 
2-tablet dose. Peritrate is available in 10 mg. 
tablets in bottles of 100, 500 and 5000. 


1, Humphreys, P., ef a/.: Angiology 3:1 (Feb.) 1952. 
2. Plotz, M.: N.Y. State J. Med. 52:2012 (Aug. 15) 1952. 
3. Dailheu-Geoffroy, P.: L’Quest-Méd., vol. 3 (July) 1950. 
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(BRAND OF PENTAERYTHRITOL TETRANITRATE) 


WARNER-CHILCOTT 
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de gustibus 


By direct appeal the + mak DIASAL enlists the willing cooperation 
of patients on low- sodium diets. Its exceptionally high 

taste- equivalence to table salt is matched by close resemblance 

in other properties! — DIASAL looks, pours and otherwise 

behaves like sodium chloride at the table and in the kitchen. 
Containing chiefly potassium chloride (plus glutamic acid 

and inert excipients), DIASAL is free from sodium, lithium and ammonium 
It is accordingly safe to prescribe for prolonged and 

liberal use. DIASAL also serves as a prophylactic against the 
potassium depletion which may accompany low-sodium dieting.? 


DIASAL 


seasons food like salt safely 


packaging: ovailable in 2-0z. shakers and 8-oz bottles. 


Samples and low-sodium-diet sheets for your patients available on request to Professional 


Service Department 


= FOUGERA == E. FOUGERA & COMPANY. INC. 


° 75 VARICK STREET. NEW YORK 13. N.Y. 


1. Rimmerman, A. B., and others) A C 
Am. Pract. & Digest Treat. 2: 168, 1951 


2. Fremont, R. E., and others: Postgrad. Med. 10 216, 1951 
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‘Co-Pyronil’ * 
affords 


more profound, 


more prolonged 


relief with 


fewer side-effects 


Pulvules No. 536 
CO-PTRONIL 
Py . 


(om 


than any other 
knorm 


antihistaminic. 


*'Co-Pyronil’ (Pye 


Josage 


Mild symptoms: | pulvule every 
twelve hours. 

Moderate symptoms: | pulvule 
every eight hours. 

Severe symptoms: 2 pulvules every 

eight hours. 
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CUSHING’S 


SYNDROME * 


Assie |. KNowLTON 


Assistant Professor of Medicine, College of Physicians and Surgeons, Columbia University 


INTRODUCTION 


irst of all, I want to say that I feel greatly honored to be 
one of the speakers participating in the Graduate Fort- 
night. 

Cushing’s syndrome, which is the subject under dis- 
esesesesesesa) cussion, is a disease which has intrigued the neurosur- 
geons, endocrinologists and pathologists for years. Much of the interest 
in this entity has centered around the question as to whether the pituitary, 
the adrenal cortex or even the hypothalamus is the site of the initial 
lesion, though it is generally agreed that the end result is due to excess 
activity of the adrenal cortical hormones, 

Recently the disease has attracted the attention of physicians in gen- 
eral due to the fact that this spontaneous form of hyperadrenalism in- 
vites comparison with the similar condition induced by long-term treat- 
ment with ACTH or cortisone. The earliest reports on the use of these 
substances drew attention to the Cushing-like features which the patients 
receiving them developed and as time has passed, each of the wide vari- 


SCcICICICICS 


* Presented at the 25th Graduate Fortnight of The New York Academy of Medicine, October 13, 1952 
From the Department of Medicine, College of Physicians and Surgeons, Columbia University and 
the Presbyterian Hospital, New York. 
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Taste L SYMPTOMS AND SIGNS FREQUENTLY ENCOUNTERED 
IN CUSHING’S SYNDROME 


Reports from 
Columbia Series literature 
(38 patients) (189 patients) 


percent percent 
Obesity truneal and facial 9! a7 
plethoric appearance 
dermatological abnormalities 2 26 
Hivpertension 


Disturbances in gonadal function, amenorrhea, oligomenor 
rhea, impotence 


virilism 
Hirsutism 
Purple striae 
Weakness and backache 
Mental abnormalities 
minor 
major 26 
Purpura, easy bruising 
Poor wound healing or severe infections 


Headache 


ety of abnormalities seen in the spontaneous disease has been encoun- 
tered in the group of steroid-treated patients. This similarity between 
the two conditions has stimulated interest in the natural history of 
Cushing’s syndrome, and brought out the fact that although case reports 
abound, in no place has a large enough group of patients been collected 
to provide satisfactory data on the general course of the disease. 

In order to provide such information, Dr. Charles Plotz, Dr. Charles 
Ragan and myself have reviewed the thirty-three patients with Cushing’s 


syndrome who have been studied during the past twenty years at the 


Columbia-Presbyterian Medical Center. Since this number afforded a 
relatively small group from which to draw conclusions as to the over- 
all picture of the disease, an additional 189 cases were collected from 
the literature. This combined group has recently been reported.’ Since 
its completion, an additional five patients have come under our observa- 
tion, and these have been added to the above series to form the basis 


5 
76 69 
69 71 
bs 
66 
5s 23 
42 30 
34 
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of the clinical material for this evening’s discussion. In gathering this 


group of patients an effort was made to include only unequivocal ex- 
amples of the syndrome and to obtain as long periods of observation as 
possible. In the Columbia patients, only one has been lost to follow-up; 
the remaining thirty-seven have been seen for periods ranging from a 
few months to twenty years. 


CLINICAL PicTrURE 


There have been so many presentations of the clinical picture of 
Cushing’s syndrome that to add yet another would be redundant, and 
indeed considering the excellence of the descriptions already available, 
it would be presumptuous. Hence I shall touch on this aspect only to 
compare the findings in the present series with those previously reported, 
As is well recognized, this disease is primarily one of young adults; the 
average age of onset in the Presbyterian Hospital group was twenty- 
nine, with the youngest patient being cleven and the oldest fifty-five. 
The fact that thirty of the thirty-eight patients were women is in keep- 
ing with the known preponderance in this sex. Only one instance of the 
occurrence of Cushing’s disease in a Negro was found in the literature; 
however, three such patients were encountered in the present group. 
The more common symptoms and signs which have been seen in pa- 
tients with Cushing’s syndrome are summarized in Table I. The patients 
comprising the present series have been considered separately from the 
larger group gathered from the literature. In general the agreement be- 
tween the two groups is excellent, but certain differences exist upon 
which I shall comment. 

Obesity remains the hallmark of the syndrome, but the use of this 
term “obesity” requires amplification, It is true that the majority of pa- 
tients gave a history of impressive weight gain; however, a certain pro- 
portion had no change in weight or sustained an actual loss. In each 
instance, whatever the overall change, there was a redistribution of tis- 
sue to give the characteristic facial and truncal obesity. Only one patient 
of the present series complained of discomfort in relation to the disposi- 
tion of fat, hence the feature, “painful obesity,” mentioned in Cushing’s 
original paper,” would seem to be relatively uncommon. In conjunction 
with the rounding of the face, the great majority exhibited reddening 
or a dusky cyanosis about the head and neck. Dermatological abnormali- 
ties were seen very frequently in the present group; their much lower 
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incidence in the larger group gathered from the literature may well be 
due to the fact that, being a minor symptom, it was often not deemed 
worthy of recording. It is interesting to note, however, that one of the 
earliest and most completely described instances of Cushing’s was re- 
ported in the dermatological literature in 1926. That is the case of 
Parkes-Weber which Cushing included in his original report. The type 
of skin lesions showed great variety, the most common being acne, fun- 
gal infections and patches of pigmentation, 

High on the list of findings stands hypertension, and in general this 
was marked by impressively high diastolic levels, Considering the sever- 
ity of the hypertension, it was remarkable to note its complete reversi- 
bility in patients in whom remissions occurred. This held true even 
though the blood pressure had been elevated for years. It is also surpris- 
ing that fundoscopic abnormalities of note were described in only five 
of the thirty-four patients in whom the eye-grounds were examined. 

Suppression of gonadal function was recorded routinely in these pa- 
tients with Cushing’s syndrome — impotence in men and amenorrhea or 
at least oligomenorrhea in women. However, gonadal function at times 
was surprisingly normal. An example of this among the present group 
Was a patient, first seen in 1945 with symptoms suggestive of Cushing’s 
syndrome, and readmitted four years later with evident progression of 
her disease. At this latter time she had severe hypertension, plethora, 
purple striae, diabetes, osteoporosis with wedging of one vertebra and 
amenorrhea. HLlowever, the amenorrhea proved to be secondary to a 
six months pregnancy! Dr. Ann Forbes has written us of another such 
instance where pregnancy became established while a patient was defi- 
nitely hyperadrenal. Even where marked suppression of menstrual func- 
tion existed, virilization was rarely seen and this distinguishes the Cush- 
ing group from patients with the adrenogenital syndrome. In the Colum- 


bia series of patients, enlargement of the clitoris was noted in only two 


of the women patients, and in none was the body configuration or voice 
masculine. It is true that hirsutism developed in the majority. Although 
this usually included the appearance in the women of facial hair over 
the moustache and beard areas, these sites were rarely the only ones 
involved. More commonly the entire face was covered with a fine lanu- 
go-like hair including not only the upper lip and chin but also the 
cheeks and even the forehead. Similar hair frequently covered much of 


the body. 
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Of the various signs associated with the syndrome, certainly the 
occurrence of purple striae is the most useful diagnostically. While 
striae may develop under any situation in which the skin is rapidly 
stretched, the bright red or purple type are peculiar to this syndrome. 
Although such striae were found in the majority of the patients, a sig- 


nificant proportion remained in which this helpful diagnostic sign was 
lacking. Weakness and backache were noted as frequently as was the 
occurrence of striae, but their non-specificity of character rendered 
these symptoms far less useful diagnostically. In a few instances weak- 
ness dominated the clinical picture, suggesting a primary muscle-wasting 
disease. It is interesting that backache, although at times in association 
with compression fractures of the spine, was never incapacitating. 

Up to this point the agreement between the cases of the present 
series and those gathered from the literature has been fairly good. In 
the incidence of mental abnormalities, however, there is considerable dis- 
crepancy. The reason for this is not clear unless it be related to the 
generally longer follow-up available in the present series, during which 
there was more time for these abnormalities to become manifest. In the 
present group, abnormal reactions have occurred with disturbing fre- 
quency. In the milder forms, the disturbance might be no more than 
that the patient was emotionally labile, uncooperative and presented a 
difficult problem in ward management. However, nine patients, or 26 
per cent, had major mental disturbances. The types of abnormality 
varied widely and included depressions, paranoid reactions and confused 
states. One attempted suicide; six became so acutely disturbed that it 
was necessary to transfer them to institutions for specific psychiatric 
treatment. The uniform clearing of the mental picture in the event of 
a remission in the other aspects of the disease was strong evidence for 
an intimate relationship between the psychic abnormality and the me- 
tabolic disturbance. However, when the metabolic abnormality persisted, 
no prediction could be made as to the appearance, intensity or persis- 
tence of the mental abnormality. For example: in one patient the dis- 
ease progressed to death with no evidence of abnormal mental response 
during the entire course; in another, the onset of abnormal behavior 
paralleled the progression of other signs of hyperadrenalism; in a third, 
a sudden psychotic episode appeared after the physiological stigma of 
the syndrome had been present but not progressive for more than a 
year; while in still a fourth, an acute paranoid psychosis, which had 
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necessitated psychiatric hospitalization, cleared sufficiently to permit the 


patient to resume her life at home despite the fact that the other features 


of hyperadrenalism progressed relentlessly until her death in cardiac 
failure a year later. 

Purpura and easy bruisability were remarked upon in the majority 
of patients in the Presbyterian Hospital series. Why the spontaneous 
type of hyperadrenalism is accompanied by a bleeding tendency, while 
ACTH and cortisone have proved of some value in the treatment of 
such conditions, is wholly unknown. 

The incidence of poor wound healing or of unusual infections was 
alarmingly high in both groups of cases reviewed. 

A significant number of patients complained of severe and protracted 
headaches. In the present series, no correlation existed between this 
symptom and other evidence of neurological disease. It so happened 
that the three patients subsequently proven to have adenomata of the 
pituitary — one had a basophilic adenoma and the other two each had a 
chromophobe adenoma—were not troubled with severe headaches, while 
this symptom was particularly severe in three patients with benign 
adrenal tumors and in one suffering from an adrenal carcinoma. 

Of this group of symptoms and signs, the almost universal hyper- 
tension, the frequently abnormal mental reactions and the likelihood of 
poor wound healing or of unusual infections stand out as the three most 
serious and as real threats to the life of the patient with Cushing’s syn- 
drome. Their high incidence in the spontaneously occurring form of 
the disease suggests that similar difficulties might be anticipated in pa- 
tients under prolonged treatment with ACTH or cortisone. It is fortu- 
nate that, during such therapy, hypertension has developed with much 
less frequency than in Cushing’s syndrome, and has been limited chiefly 
to patients with underlying renal disease, as pointed out in a recent article 
by Dr. George Perera.* On the other hand, the appearance of abnormal 
mental reactions and the insidious development and serious nature of 
intercurrent infections, although less common than in Cushing’s syn- 
drome, have been among the chief concerns in patient management on 
ACTH or cortisone. 


Laporarory Data X-RAY FINDINGS 


An analysis of the laboratory data from the cases reported from the 
literature prov ed to be difficult, due to the fact that the amount of data 
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Taste II—FREQUENTLY ABNORMAL LABORATORY AND X-RAY 
FINDINGS IN CUSHING’S SYNDROME 
(Columbia series — 38 patients) 


Per Cent 
Abnormal Average Range 


Diminished carbohydrate tolerance (31) 
overt diabetes 24 
fasting blood sugar mg.% 
X-ray evidence of demineralization 
spine (35) 
skull (36) 
compression fractures of spine (35) 
rib fractures 
Increased 24-hr. excretion of “corticoids” 
Formaldehydrogenic method (7) 0.9-7,7 
(normal 1-2 mg/24 hr.) 
Phosphomolybdiec acid method (3) 7. 4$.1-9.9 


(normal 2-4 mg/24 hr.) 


varied greatly from case to case and the laboratory techniques employed 
were often not comparable. For this reason the review of laboratory 
data and of the x-ray findings were limited to the thirty-eight patients 
observed at Presbyterian Hospital. The impressive feature of this review 
was that no one test was uniformly abnormal; indeed very few were 
abnormal consistently enough to be of help diagnostically. These few 
are set forth in Table IL, along with an indication of the percentage of 
instances in which the abnormal results were observed. In this table the 
figures in parentheses which follow a specific test indicate the number 
of patients in the series in whom that particular determination was made. 
Where no parentheses occur, data were available on all thirty-eight 
patients. 

The diminished tolerance for carbohydrates is well known, and was 
encountered with a high degree of consistency. A much smaller per- 


centage exhibited frank diabetes, and the overall average fasting blood 


sugar on the entire group was normal. The mildness of the carbohydrate 
disturbance seen here is compatible with the fact that no instance of 
diabetic acidosis was met with in this group, and in the 189 reports of 
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Cushing’s syndrome which we reviewed only one such occurrence was 
recorded.* 

Although x-ray evidence of demineralization was present in a smaller 
percentage of the patients than was the abnormal glucose tolerance 
curve, it was a finding of greater value diagnostically, since the disease 
involves chiefly those in the younger age group where other causes of 
demineralization are relatively rare. The most frequent site in which 
the lack of calcium was demonstrated was the spine, in 74 per cent of 
the patients, while the skull was involved somewhat less commonly. In 
a little over half of the patients with demineralization of the spine, com- 
pression fractures were present and a small number had spontaneous rib 
fractures. Unfortunately these bony changes are not confined to the 
spontaneously occurring forms of hyperadrenalism, as was initially 
thought. Demartini, Grokoest and Ragan’ have recently reported the 
appearance of such fractures in a group of patients on long-term corti- 
sone therapy. Some comfort may be derived from the fact that such 
lesions have not been seen in patients receiving cortisone in the doses 
commonly employed for rheumatoid arthritis unless the patient was 
post-menopausal or bedridden. 

An increase in the excretion of so-called “corticoid” material in the 
urine was anticipated since cortisone and related steroids, the precursors 
of such urinary products, are thought to be present in excess in Cush- 
ing’s syndrome. These determinations have been made on ten patients 
in the present series at a time when they were hyperadrenal. ‘Two differ- 
ent methods have been employed, both based on chemical techniques. 
In the majority of instances these substances were found to be present 
in greater than the normal amounts, but [ should like to emphasize that 
this was not true in every case. Among the three patients who excreted 
normal amounts of these “corticoids” was one with a proven benign 
adenoma of the adrenal cortex accompanied by all other evidences of 
the syndrome, Why the excretion of these substances is normal in some 
cases is not known. However, the current methods of determining these 
“corticoids” are relatively crude and the values so obtained represent 
only a fraction of the total excretion. Hence it may be naive to expect 
the universal finding of an increased urinary excretion of these sub- 
stances with the present techniques. 

The excretion of 17-ketosteroids was normal on the average in this 
group of patients with Cushing’s syndrome. The results are set forth in 


Cushing’s Syndrome 


Tanie Ill 


17-KETOSTEROID EXCRETION 
(ing/24 hr.) 


IN CUSHING’S SYNDROME 


Average 


Adrenal cortical hyperplasia 16.4 


\verage Range 


females (9) 15.5 (7.2-20.9) 


males (5) (16.0-27.6) 


Benign adrenal cortical adenoma 


females (7) (O-8.5) 


Adrenal cortical carcinoma 


male 


(1) 


Table IIL, where the patients are grouped according to their underlying 
adrenal pathology. Our findings are in keeping with the recent report 
of Forbes and Albright.° These authors pointed out that the output of 
these substances was significantly higher in patients with hyperplastic 
adrenals than in those in which the adrenal was the site of a benign 
adenoma. In the latter group it is presumed that the tumor suppresses 
endogenous ACTH production with atrophy of all adrenal tissue apart 
from the tumor itself, and if the chief products of the tumor are corti- 
sone-like in character these should contribute but little to the total 
amount of 17-ketosteroids excreted. As an aside I should like to com- 
ment on the fact that all seven of our patients with a benign adenoma 
were women, a point which Dr. Forbes remarked upon in her report. 
This, I believe, was due to chance since two reports of a benign adrenal 
cortical adenoma occurring in males with the features of Cushing’s syn- 
drome were encountered in the literature, Lightwood’s’ case of an 18- 
week-old infant, and Josephson’s* account of a 17-year-old boy. Dr. 
Forbes has reported that the values met with in adrenal carcinoma where 
the excreted steroids may vary widely in character may range from 
extremely low to extraordinarily high figures, and levels from 1.1 to 649 
mg. in twenty-four hours have been recorded. In our one patient with 
carcinoma in whom this assay was made the values were definitely, but 
not greatly, elevated. 

Although the higher values in patients with hyperplasia than in those 
with benign tumors ts statistically impressive, the level in a given case 
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Tame IV—THE EFFECT OF CORTISONE ON URINARY 17-KETOSTEROID 
EXCRETION IN PATIENTS WITH CUSHING’S SYNDROME 


F M F M M 
23.8 14.3 22.1 51.6 
Control 15.1 29.9 10.8 
22.9 25.9 9.0 16.6 39.4 
11.2 6.3 13.8 53.1 
Cortisone 8.0 5.8 14.2 56.1 
100-200 mg. 11.0 22.9 3.6 12.6 63.0 
o.d, 13.5 23.6 13.1 598 

19.2 


+ Bilateral adrenal hyperplasia 
3 Adrenal carcinoma 


cannot be relied upon to differentiate conclusively between the two con- 
ditions because of the known instances in which the values have over- 
lapped. In the last few months, Dr. Jailer has introduced a new diagnostic 
approach based upon the 17-ketosteroid excretion which shows real 
promise as a physiological means of distinguishing the patient with a 
tumor from the one with hyperplasia. He has been kind enough to let 
me present to you his preliminary results. In his lecture last Friday eve- 
ning Dr. Jailer pointed out that cortisone, in addition to its real thera- 
peutic benefit in the adrenogenital syndrome, had proven most useful 
in distinguishing those patients with adrenal tumors from those with 
hyperplasia. The tumor, being autonomous, was unaffected by the sup- 
pression of ACTH induced by the administered cortisone, whereas hy- 
perplastic glands which remained under pituitary influence, showed a 
diminished output of 17-ketosteroids in response to the cortisone injec- 
tions. It is also well known that the normal individual like the adreno- 
genital patient with hyperplastic adrenal cortices, will respond to large 
doses of cortisone with a reduction in 17-ketosteroid excretion.’ It was 
reasoned that the patient with Cushing’s syndrome with hyperplastic 
adrenals might respond similarly, whereas if an adrenal tumor were 
present providing a constant output of androgenic material, or if a 
pituitary tumor were present providing a constant supply of ACTH 
no change in the urinary excretion of the 17-ketosteroids would be ex- 
pected. To date five patients have been available to assay the validity 
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Taste V—ADDITIONAL LABORATORY DATA ON PATIENTS WITH 
CUSHING’S SYNDROME 
(Columbia series, 38 cases) 


Average Range 


Red blood cell count million/mm®* (36) 4.62 (3.4-6.9) 
White blood cell count /Ann? 10,200 (5,800-15,000) 
Eosinophiles —/mm* 53 

Serum sodium mEq/L (19) 142.6 (136,0-147.0) 
Serum potassium mEq/L (16) 3.9 (2.1-5.3) 
Serum carbon dioxide content mEq/L (22) 29.6 (21.2-46.2) 
Serum chlorides mEq/L (32) 100.3 (78.1-110,2) 
Serum calcium mg% (31) 10.0 (9.0-11.3) 
Serum phosphorus mg% (27) 3.0 (2.2-4.4) 
Basal metabolic rate per cent (34) 6 (--37 to +32) 
Serum cholesterol mgo (32) 263 (138-460) 
Radioactive iodine uptake % in 24 hr. (6) 23 (8-51) 


of this assumption, and the results are shown in Table IV. The first 
four patients all have had adrenal cortical hyperplasia established at 
operation. C.C. and S.K. had each had a course of pituitary radiation 
totalling 3350 R and 4500 R tumor doses respectively, given twelve and 
seven months prior to the administration of cortisone. In the first three 


patients significant falls in the 17-ketosteroid excretion occurred during 
the four to five days of cortisone administration; in the fourth the fall 


was less impressive. However, in the patient with an adrenal carcinoma 
with metastases it is evident that no fall whatever ensued. This patient 
subsequently underwent total hypophysectomy which had no effect 
upon the level of androgen excretion, offering further evidence of the 
autonomous nature of the neoplastic tissue in this instance. Unfortunate- 
ly, no patients with benign tumors have been available for this type of 
study as yet. If subsequent experience is as definitive as these few cases 
would suggest, this approach may provide a useful diagnostic tool in 
determining the basis of the Cushing’s syndrome. 

Apart from the studies already mentioned considerable additional 
laboratory data were available from the present series. For the most part 
these values approximated normal and they are summarized in Table V. 
The polycythemia which has long been associated with the syndrome 
was present in only an occasional patient in our series, the overall aver- 
age erythrocyte count being high normal. Similarly the white blood 
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count was at the upper limits of normal on the average, although a few 
patients showed a significant leukocytosis, Eosinophils were consistently 


reduced, but as this may be seen in so wide a variety of conditions its 
diagnostic value is limited. With respect to electrolytes, the present 
group of patients had normal serum values on the average, and only a 
rare individual demonstrated the low potassium and low chlorides asso- 
ciated with an elevated carbon dioxide content and sodium which has 
been associated in the literature with the syndrome, The consistently 
normal levels of calcium and of phosphorus in the face of marked de- 
mineralization is a well recognized feature of the syndrome. Measure- 
ments of thyroid function afford a wide range of figures, with little 
consistent correlation demonstrable in individual patients between the 
basal metabolic rate, serum cholesterol and radioactive iodine uptake 
values. 

I have already mentioned the help derived from x-ray in establish- 
ing the diagnosis of Cushing’s syndrome. In addition to providing evi- 
dence of osteoporosis, specific data have been obtained from x-ray as 
to the presence or absence of adrenal tumors. The larger tumors may 
occasionally be suspected from distortion of the renal outlines on a 
simple flat plate; one such case was encountered in the present group. 
Of the nine patients proven to have tumors, six had intravenous pyelo- 
grams; in only half of these was the presence of tumor indicated, This 
is not surprising since the majority of the benign adenomas of the adrenal 
are relatively small, and would not be expected to disturb the normal 
spacial relationships in the adrenal area. For this reason, the technique 
of peri-renal air insufflation was introduced to aid in delineation of the 
retroperitoneal space. In all, twenty-nine patients in the present group 
had such airograms performed, and as Cahill'’ mentioned several years 
ago, the interpretation of these films in patients with Cushing’s syndrome 
is rendered particularly difficult by virtue of the “edema in the peri- 
renal tissue” in this condition. The record bears this out. In twenty- 
three of the twenty-nine patients the airogram was considered suspi- 
ciously abnormal, of the sixteen who were subsequently explored and 
an additional two from whom autopsy data were available, a tumor was 
found in only eight. However, it should be added that no falsely nega- 
tive results were encountered. It is possible that the newer technique of 
introducing air presacrally may offer better delineation, but we have not 
had sufficient experience with this to be certain at the present time. 
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TREATMENT 


The treatment of Cushing’s syndrome should logically be directed 
at reducing the output of adrenal hormones. The method selected will 
vary with whether the physician directing the therapy belongs to the 
school which believes the pathology lies primarily in the pituitary, or 
in the adrenal or even in the hypothalamus. The available evidence as 
to the site of origin of this condition is confusing. In briefest summary 
it is as follows: Cushing in his original paper® attributed the disease to 
the presence of a basophilic adenoma in the pituitary. However, the 
many cases now on record in which serial sections of the anterior hy- 
pophysis have failed to reveal such a lesion make this hypothesis un- 
tenable. Others have thought that the disease arises in the adrenals. Cases 
secondary to adrenal carcinoma would be compatible with this theory 
but what explanation can be offered for cases in which no abnormality 
in the size or histological structure of the adrenal has been demonstrated? 
In 1935 Crooke™ described a characteristic hyaline change in the pitui- 
tary basophile cells in cases with Cushing’s syndrome. Extensive study, 
among which should be mentioned the work of Thompson and Fisen- 
hardt,'* has confirmed the almost universal finding of this abnormality 
in such patients. It has, however, been seen in patients with virilism as 


13 


well as in the classical Cushing’s syndrome,'* and recent work of 


Laqueur" 


suggests that the hyaline change may be secondary to excess 
circulating adrenal hormones, rather than the primary cause of adrenal 
secretion. Her evidence rests on the demonstration of similar changes in 
the pituitaries of patients who at the time of death were under treat- 
ment with exogenous ACTH or cortisone. In 1944 Heinbecker'’ pro- 
posed the theory that the initial lesion in the syndrome lay in the hypo- 
thalamus w here he consistently found abnormalities. Howey er, it seems 
likely that these hypothalamic lesions, in turn, are secondary rather than 
of primary importance since Castor et al.'" have reported the experi- 
mental production of lesions in similar areas with ACTH and cortisone. 
Considering these many conflicting findings, Dr. Plotz, Dr. Ragan and 
I thought it would be of interest to summarize the present clinical mate- 
rial with respect to the frequency and variety of pathology encountered 
in the adrenal and pituitary glands in Cushing’s syndrome. In ninety- 
eight patients there were sufficient data available on the condition of 
both of these glands, It was somewhat difficult to analyze the material 
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Taste VI-RELATION BETWEEN PITUITARY AND ADRENAL LESIONS 


(97 Autopsied Cases —- Cushing's Syndrome) 


Adrenal Findings 


2 

3 3 

3 2s 23 

~% =* ae 33 
Pituitary Findings SS $3 Ee Total 

~ ~s 45955 “9 
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Crooke’s hyalinization without 


other pituitary abnormality 17 11 5 l 4 
Basophilic adenoma 24 l 2 1 $ 31 
Increased number basophils or 

basophilic invasion of 

posterior lobe t 1 l 2 8 
Mixed basophilic-chromophobe 

adenoma 3 3 


Chromophobe adenoma 


Mixed chromophobe-eosinophilic 


adenoma 1 
Fosinophilic adenoma 2 
Increased number eosinophils l 1 
Unspecified adenoma 1 I l 3 
Atrophy and fibrosis 


Sear destroying neurohypophysis 
and pars intermedia 1 1 


Normal 1 2 3 6 


58 


Total 


17 
‘ 


2 


* Includes two cases with unilateral hypertrophy of one adrenal without actual tumor 


since it represented the work of many different pathologists who used 
descriptive terminology which varied considerably. Also the data per- 
force included cases recorded prior to the publication of Crooke’s paper, 
hence the percentage in which the Crooke’s change was reported is 
undoubtedly falsely low. Its high incidence can only be guessed at from 
the fact that in all the cases where this hyaline change was searched for, 
only four authors specifically denied its presence. The results of the 
analysis are set forth in Table VI. The several categories of adrenal 
findings are listed horizontally, ard the various pituitary lesions are set 
forth vertically. “Hyperplasia” of the adrenals was arbitrarily defined 
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as a combined adrenal weight of greater than 15 grams and/or histologi- 
cal evidence of overactivity. The truly impressive feature about this 
chart is the extraordinary variety of adrenal and pituitary pathology 
which has been reported in the Cushing’s syndrome. We encountered 
twenty-nine different possible combinations of lesions, all of which have 
been associated with the same clinical picture. The combination most 
commonly met with was hyperplasia of the adrenals with a basophilic 
adenoma of the pituitary. The second most frequent was hyperplasia of 
the adrenals, with no pituitary abnormality apart from the ubiquitous 
change in the basophils and, due to the inevitable omission from this 
group of cases antedating the description of Crooke’s change, this par- 
ticular category may well be the one most commonly encountered. 
Third most common was a malignant tumor of the adrenal with hyaline 
changes in the pituitary basophils. Two additional points should be em- 
phasized. Of the various adrenal abnormalities hyperplasia is the one 
most often encountered while the benign adrenal adenoma occurs in 
only a small percentage of the cases. Of the pituitary lesions, basophilic 
adenomas were found in only one-third of the patients; however, pitui- 
tary tumors of one sort or another occurred in half of the patients. 
From these data it is evident that no blanket outline for treatment 
can be made but thar the approach to therapy must vary with the under- 
lying pathology present in the individual patient. In every work-up 
there should be investigation to rule in or out the presence of a pituitary 
tumor. It is extremely rare for the basophilic adenoma to give local 
symptoms or signs, i.¢., restriction of the visual fields or enlargement of 
the sella, but since a significant percentage of the pituitary tumors in 
this group of patients may be mixed cell type, chromophobic, or even 
eosinophilic, signs of local expansion should be searched for and, if 
found, treatment would logically be directed initially to the pituitary. 
In the absence of symptoms suggesting a pituitary neoplasm an effort 
should be made to rule out an adrenal tumor. When more patients have 
been studied this may be satisfactorily settled physiologically by the 
administration of cortisone as described above. However, at the present, 
direct visualization affords the only decisive means of arriving at this 
knowledge. Because the removal of such a tumor may be followed by 
complete remission of the syndrome early exploration of the adrenal 
area has seemed justified despite the small percentage of those with Cush- 
ing’s disease showing such tumors. In our group, twenty-two patients 
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Taste VII-ADRENAL OPERATIONS IN CUSHING’S SYNDROME 
Total Unchanged Sl. imp. Cured Died 
Removal benign adrenal adenoma 6 3 3 
Exploration of one adrenal 2 1 1 
Biopsy and or partial resection of one 
or both adrenals for hyperplasia 10 10 
Subtotal adrenalectomy for hyperplasia 2 2 
Removal adrenal carcinoma 3 ie 2 
* Improvement 11 months 


were subjected to exploration of one or both adrenals (Table VIL). Of 
the six patients with benign cortical adenoma, three died in the immedi- 
ate postoperative period and three went on to complete remission of 
their disease. The three who died were all operated on prior to the 
availability of ACTH or cortisone. The three who survived all had 
somewhat stormy postoperative courses. It is interesting that one of 
these patients, as the evidences of hyperadrenalism cleared, developed 
disabling arthralgias which persisted for several months. The fatal out- 
come in one patient who died after exploration without removal of any 
adrenal tissue was due to the development of a hemolytic streptococcal 
wound infection with necrosis and gangrene of the abdominal wall, and 
ultimately generalized peritonitis. This progressed despite wide incision 
and drainage and the use of sulfadiazine. In the ten patients with hyper- 
plasia of the adrenals in whom biopsy or partial resection of one or both 
glands was performed, the operation produced no significant change in 
their course. One of these patients, we have heard, subsequently under- 
went a subtotal adrenalectomy at the Mayo Clinic with marked improve- 
ment. In the two patients in the Presbyterian Hospital series subjected 
to bilateral subtotal adrenalectomy, the initial results have been some- 
what encouraging, though not dramatic. In one patient there has been 
some improvement in carbohydrate tolerance and in the severe facial 
acne, decrease in edema and some clearing of his paranoid psychosis. Of 
the two individuals with adrenal carcinoma, one was unimproved and 
died four months after his initial operation with widespread metastases; 
the other enjoyed a remission of eleven months before return of her 
symptoms and subsequent death from metastases. 


i 


*Figure 1—M.F. Cushing’s syndrome, prior to therapy, 3/21/39, 


‘The number of patients in the present group who have had pituitary 
irradiation now totals twenty. The results obtained by us have paralleled 
those recently reported by Sosman.'' ‘Ten of the present twenty patients 
enjoyed some degree of remission following x-ray, although in only 
half this number has the improvement been maintained to date. The 
dosages employed and the duration of time over which therapy was 
given have varied widely, and no correlation was evident between these 


* Figures 1-4, photographs reproduc ed with the permission of Presbyterian Hospital, New York, N.Y. 
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Figure 2--M.F. Cushing’s syndrome, 9 months after pituitary irradiation. 


factors and the degree of improvement. The accompanying figures show 
how dramatic this improvement can be. The first photograph shows the 
patient M.F. as she appeared in 1939 at the age of seventeen, at which 
time she was suffering from the classical symptoms and signs of Cush- 
ing’s syndrome, of which the obesity, facial fullness and striae are visible 
here. In March of 1939 she received a tumor dose totalling only 800 R 
over a twenty-eight-day period. No other treatment was given. The 
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Figure 3—M.F. Cushing's syndrome, years after pituitary irradiation. 


next photograph shows her as she appeared in 1940, nine months later, 
by which ume there has been a striking change in her appearance, and 
the third picture, taken in 1950, twelve years after the onset of her dis- 
ease, indicates that the remission still persisted. 

In the group of patients treated at Presbyterian Hospital only two 
were treated with androgens in large doses over a prolonged period of 
time. The results are difficult to interpret because both patients received 
pituitary and/or adrenal irradiation shortly before or after androgen 
therapy. Hence our experience with this type of therapy does not per- 
mit any conclusions. 
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Figure 4—R.C, Cushing's syndrome, 1949. 


Before leaving the discussion of treatment, | should like to show 
one additional figure. The fourth photograph was taken in 1949 when 
the patient was twenty-nine, having had evidences of the disease for two 
years. The abnormal features are striking. Bilateral partial resection of 
both adrenals was performed in June and July of that year. In August 
she developed an acute psychosis and was admitted to the hospital dur- 
ing which time pituitary irradiation totalling a tumor dose of 1400 R 
was administered in the course of sixteen days. Her symptoms and her 
psychosis persisted unabated for the next year during which time she 
was hospitalized in a state psychiatric hospital, given a course of electric 
shock therapy with “improvement at first, then later relapse.” Begin- 
ning in the Fall of 1950 with no further therapy there occurred a grad- 
ual spontaneous improvement in her condition—clearing of her hirsutism 
and skin rash, resumption of menses, clearing of her mental picture and 
disappearance of her severe hypertension, such that multiple faded striae 
are at present the only reminder of the previous existence of her Cush- 
ing’s disease. | mention this case only to emphasize that spontaneous re- 
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Taste VIII—CAUSES OF DEATH IN CUSHING’S SYNDROME 
BASED ON 115 AUTOPSIED REPORTS 


(Multiple causes listed in 37 cases) 


Infection 


Cardiac failure 31 

Cerebrovascular accident s 

Uremia 6 

Postoperative death 23 (8 adrenal insufficiency ) 
Carcinoma of adrenal 7 (present in 11 others) 
Tumor of thymus 6 


Carcinoma of pancreas 4 
Sympathicoblastoma 1 
Pulmonary infarction 4 
Asthenia 2 
Acute gastrointestinal hemorrhage 2 
Suicide 2 
Renal colic 1 
Not listed 4 


missions can occur in this syndrome and that interpretation of the results 
of treatment must take this into consideration. 

This happy occurrence is unfortunately all too rare, and one of the 
most impressive features of this survey was the overall mortality figure. 
Fighteen of the thirty-eight patients comprising the present series were 
dead at the end of five years. There are instances in which the disease 
runs a more benign course, of which the most famous example, probably, 
was Cushing’s first patient, Minnie G. This woman, at the time she was 
originally reported, had had symptoms of her disease for twenty-nine 
years. However, the severity of Cushing’s syndrome is worth emphasiz- 
ing as a matter to be taken into serious consideration before undertaking 
long-term treatment with ACTH or cortisone in patients suffering from 
non-fatal diseases. From the eight autopsied cases in the present series 
and from an additional 107 autopsy reports available from the literature, 
Table VIIL has been compiled, listing the more frequent causes of death 
among patients with Cushing’s syndrome. The results are those that 
might have been predicted from a consideration of the symptoms of the 
disease. The leading cause of death was infection. Since mainy of the cases 
antedated the introduction of antibiotics this is less impressive a figure 
than it initially appears. However, it does serve to emphasize that the 
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decreased resistance of hyperadrenal individuals to infection and among 
these tuberculosis, as well as the pyogenic organisms, must be kept in 
mind, In confirmation of this there stands recent experimental work in- 
dicating the increased susceptibility of hyperadrenal animals to tuber- 
culosis and to a variety of organisms. 

The second major cause of death in these predominantly young indi- 
viduals was cardiovascular disease—cardiac failure, cerebrovascular acci- 
dents and uremia. This undoubtedly was related to the severe degree of 
hypertension so consistently present, and possibly to the widespread 
presence of arteriosclerosis in these patients. Arteriosclerosis was noted 
as present in the autopsy reports of fifty-one of the fifty-eight cases in 
which data on this point were available. Since arteriosclerosis is so com- 
mon a finding in adult autopsy material, too much emphasis cannot be 
placed on this finding. However, conclusive evidence of the increased 


incidence of such lesions under cortisone therapy has appeared recently 


in a report by Etheridge and Hoch-Ligeti™* based on autopsy material 
from children, where arteriosclerosis normally is at a minimum. Com- 
paring the aortas of cortisone-treated patients under eleven years of age 
with those of a control group, these authors found an increased deposi- 
tion of lipid in the steroid injected group. 

Postoperative deaths accounted for exitus in a distressingly large 
number of patients. A certain fraction of these could be ascribed to 
adrenal insufficiency following the removal of a functioning tumor, the 
rest were due to unexpected postoperative infections such as in the pa- 
tient | described above. Carcinoma of the adrenal was listed as the cause 
of death in only a small percentage, the majority of patients with adrenal 
carcinoma dying of immediate causes other than the neoplasm. 

In the Presbyterian Hospital series there were no patients in whom 
neoplasms were found in areas other than the pituitary or adrenal. In 
this respect, the present group is at variance with data available in the 
literature, from which the patients comprising the ensuing three groups 
are drawn. 

In six patients thymic tumors were reported; in four of these the 
tumors were of malignant nature. Another four patients had carcinoma 
of the pancreas, while still another died with a sympathicoblastoma. 
These patients raise the question as to whether these neoplasms in some 
fashion acted as initiating agents for the hyperadrenalism, or vice versa, 
or whether the presence of over-activity of the adrenals was in some 
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manner carcinogenic. It is interesting to note that both the thymus and 
pancreas are tissues which may be affected in the course of Cushing’s 
syndrome. The thymus commonly shows marked atrophy; the pancreas, 
though histological changes are less common, may be under physiologi- 
cal stress from the disturbed carbohydrate function. In addition to 
tumors there were several reports of abscesses and fatty necrosis involv- 
ing the pancreas. From the reported cases it is impossible to answer the 
question as to whether the neoplasms ante- or post-dated the appearance 
of Cushing’s syndrome. In only one instance was an attempt made to 
remove the neoplasm, in the patient reported by Hubble."® In this in- 
stance the operation was followed by death within twenty-four hours, 
far too soon to state the effect of the removal of the tumor upon the 
hyperadrenalism. 

Four patients died of pulmonary infarctions. In addition, pulmonary 
or myocardial infarctions were noted in seventeen of twenty-seven cases 
in which these data are available. In one case death was listed as due to 
renal colic. In connection with this it is of interest to note that four 
patients in the present series have had renal calculi, which may well be 
related to the disturbed calcium metabolism. It is tempting to speculate 
that the two deaths ascribed to asthenia might have been due to low 
potassium levels; however, there was not sufficient information to draw 
this conclusion. Finally, the two suicides are not surprising in view of 
the frequency with which severe emotional disturbances have been en- 
countered. 


SUMMARY 


In summary, this review of the natural history of Cushing’s syndrome 
has confirmed many well recognized features of the disease and has 
served to emphasize the following: 

1. The impressively high incidence of hypertension (92 per cent), 
abnormal mental reactions (66 per cent) and of unusual infections or 
poor wound healing (42 per cent). 

2. The frequency with which diminished carbohydrate tolerance 
(94 per cent), demineralization of the spine (74 per cent) and increased 
urinary excretion of the so-called corticoids (70 per cent) were met 
with, while the remainder of Jaboratory studies were but rarely abnormal. 

3. The grave prognosis of the disease, with a mortality of 50 per 
cent by the end of five years and the frequency of the occurrence of 
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infections and cardiovascular complications among the listed causes of 
death. 


4. The extraordinary variety of adrenal and pituitary pathology 


which has been associated with the clinical picture of Cushing’s syn- 
drome. In ninety-eight patients, basophilic adenomata were reported in 
31 per cent although in a total of 50 per cent some type of pituitary 
tumor was present. Benign adrenal tumors were noted in 11 per cent, 
malignant tumors in 17 per cent. 


Among the thirty-eight patients studied at the Columbia-Presbyterian 


Medical Center treatment has included: 


a) Removal of a benign adrenal adenoma with a complete remission 


in the three patients who survived the stormy immediate postoperative 
period; 


b) Removal of an adrenal carcinoma which was followed by death 


from metastases in two patients, one of whom enjoyed a year’s remission; 


c) Subtotal bilateral adrenalectomy with resultant slight improve- 


ment in two patients; 


d) Pituitary irradiation which has been followed by temporary im- 
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METABOLIC EFFECTS OF INSULIN* 


DeWirrt Srerren, Jr. 


Chief, Division of Nutrition and Physiology, 
The Public Health Research Institute of the City of New York, Inc 


INCE its discovery some thirty years ago insulin has been 
subjected to investigation by most of the techniques 
available to the chemist and the biologist. The magnitude 
of the resultant literature is indicated by the fact that in 

2 a very incomplete survey made recently in excess of 
8000 titles appear. The reasons for the biologist’s interest in insulin will 
be apparent to this audience. The chemist has been attracted to insulin 
as a model well suited for study because it is a protein of high purity 
which has been available in the crystalline state for the past several years. 
It is, for a protein, a compound of unusual stability and will readily with- 
stand treatment that would denature many other proteins. It has a rela- 
tively low molecular weight and therefore has offered promise in studies 
designed to elucidate its structure. On hydrolysis it yields a mixture of 
amino acids uncontaminated by sugars, porphyrins or any other struc- 
tural units, and it may therefore be listed as a “simple” protein. 

Because of these and other attractive characteristics, solutions of in- 
sulin have been subjected to gravitational fields in the ultracentrifuge, 
to electrical fields in the electrophoresis apparatus. The capacity of 
insulin to scatter light in solution and to diffract x-rays in each of its 
two crystalline forms has been recorded. The curious property of in- 
sulin to enter reversibly into the formation of insoluble, physiologically 
inert “fibrils” has been studied, and the participation of various divalent 
cations, notably zinc, in its crystal, has been explored. Insulin has been 
subjected to attack by a host of chemical reagents and it has even been 
exposed to neutron bombardment in the atomic pile. 

The analytical chemist has successfully applied the tools of his trade 
to insulin and excellent analyses for each of its constituent amino acids 
have been carried out. Of unusual interest and importance have been 
the studies of Sanger’ who has presented evidence that, upon oxidative 
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Taste I—COMPOSITION OF THE A AND B CHAINS AND OF BEEF INSULIN 
AMINO ACID COMPOSITION OF A AND B CHAINS OF INSULIN 


(residues per molecule) 


2(4+B) 


~ 


Amino Acid 


Glycine 
Alanine 
Valine 
Leucine 
Isoleucine . 
Proline 
Phenylalanine 
Tyrosine 
Glutamic Acid 
Aspartic Acid 
Serine 
Threonine . 
Cystine/2 
Arginine . 
Histidine 
Lysine . 
Amide 


w 


11,500 


Molecular Weight 


rupture of disulfide bridges, the insulin molecule gives rise to two and 
only two kinds of polypeptide fragments. Combining this information 
with that derived from other studies mentioned above, most investigators 
generally agree today that the monomeric insulin molecule has a mole- 
cular weight of about 12,000, although it may exist in micelles of three 
and four times this size. This unit of 12,000 comprises four polypeptide 
chains linked to each other by disulfide bridges extending between cys- 
teine residues in adjacent chains. These four chains appear to be of only 
two species, named A and B respectively, and two of each of these are 
combined to form one insulin molecule. In Table I are given the re- 
sults of the most recent analytical studies in which the composition of 
each type of chain, as well as that of the intact beef insulin molecule, is 
tabulated. It will be seen that most of the common amino acids are rep- 
resented, with the notable exceptions of tryptophan and methionine. 
When compared with other proteins, insulin is rich in valine, leucine 
and glutamic acid, and exceptionally rich in cystine. In the native in- 
sulin molecule, all of the sulfur is in the oxidized—cystine—condition. 
Certain differences in amino acid composition of the A chain have been 
reported when pig, sheep and beef insulins are compared* but in con- 
trast to hemoglobins or serum albumins, insulins derived from different 
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PHE-VAL-ASP-GLU-HIS-LEU-CYS-GLY- 
SER-HIS-LEU-VAL-GLU-ALA-LEU-TYR- 
LEU-VAL-CYS-GLY -GLU-ARG-GLY -PHE- 
PHE-TYR-THR-PRO-LYS-ALA. 


Figure 1. The Sequence of Amino Acids in the B Chain of Insulin (after Sanger and 
Tuppy,’ Biochem. J. 49:481-90, 1949, Reprinted by permission of the Cambridge Univer- 
sity Press, publishers of the Biochemical Journal). 


GLY-ISOLEU-VAL-GLU-GLU-CYS. 
CYS-ALA-SER-VAL-CYS-SER-LEU- 
TYR-GLU-LEU-GLU-ASP-TYR-CYS.- 
ASP. 


Fig. 2. The Sequence of Amino Acids in the A Chain of Insulin (after Sanger and 


Thompson, Biochem. J. 52:iii, 1952. Reprinted by permission of the Cambridge Univer- 
sity Press, publishers of the Biochemical Journal). 


species are, so far as they have been studied, very similar in physical and 
in physiological properties. 

Sanger has carried his study of insulin structure a great step beyond 
the mere collection of analytical information. He has devised a reagent, 
dinitrofluorobenzene, which not only binds specifically to primary amino 
groups under mild conditions but also conveniently imparts a yellow 
color to any compound with which it reacts. Combining the use of this 
reagent with techniques of partial hydrolysis, separation of fragments 
by chromatography and ultimate identification of some sixty lower pep- 
tides thus prepared, Sanger and Tuppy* have shown that their accumu- 
lated evidence fits uniquely the sequence of amino acids in the B chain 
shown in Figure 1. Similar studies of the A chain have very recently 
been reported* and in Figure 2 is given the amino acid sequence of this 
polypeptide. When such details as the arrangement of the disulfide 
bridges between chains and the location of the amide residues are known, 
the chemist will finally have realized a long-standing ambition, he will 
be able to write a complete structural formula of a protein. 

It would be gratifying if | could report to you that now that we 
are approaching complete knowledge of the structure of insulin, we are 
enabled to apply this knowledge toward an explanation of its physiologi- 
cal action. It is somewhat disheartening to have to admit that although 
insulin is of all proteins the one most intimately known, the knowledge 
of its structure has to date contributed nothing to the understanding of 
its effect upon carbohydrate metabolism. The purely physical and chem- 
ical assaults on the study of insulin and the biological attack have thus 
far not established contact. 
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The proper study on insulin function requires that insulin of highest 


purity be available. The presence of a physiologically active contaminant 
in many purportedly pure samples of insulin has been established over 
the past several years. The contaminant has been characterized as the 
hyperglycemic-glycogenolytic (or H-G) factor and means of separating 
it from insulin have been devised. Largely due to the work of Suther- 
land® we now know that the H-G factor arises from the a-cells of the 
islets of Langerhans. Its essential action is quite similar to that of epine- 
phrine in that it favors the breakdown of liver glycogen to yield blood 
glucose operating, apparently, on the enzyme phosphorylase much as 
epinephrine is stated to do, The endocrinological significance of H-G 
factor in the intact animal is for the present an unknown quantity. It has 
been suggested that the mildness of the diabetes which follows total 
pancreatectomy in man is related to the fact that the a-cells, the source 
of H-G factor, as well as B-cells, the source of insulin, are removed. 

It is axiomatic in endocrinology that the hormone must come in con- 
tact with the effector organ. In the case of insulin this contact has been 
the subject of intensive study by Stadie and his collaborators." Convine- 
ing evidence has been presented that insulin is very rapidly bound to 
the surface of such tissues as muscle, adipose tissue and mammary gland. 
The union between insulin and effector organ is a very firm one which 
withstands prolonged washing. Of interest are observations which sug- 
gest that the binding of insulin by muscle is interfered with by certain 
anterior pituitary fractions known to be insulin antagonists. Present evi- 
dence suggests that the active diabetogenic material of the anterior 
pituitary is either a contaminant or a biological derivative of growth 
hormone. 

Before introducing the matter of the probable chemical site or sites 
of action of insulin in the animal body it may be profitable to review 
briefly certain of the pertinent reactions which occur in the course of 
glucose metabolism. It is generally held today that, simultaneously with 
or shortly after its entry into the intracellular compartment of most or 
all cells, glucose undergoes irreversible phosphorylation by adenosine 
triphosphate to yield glucose-6-phosphate. The enzyme catalyzing this 
reaction, hexokinase, more precisely called glucokinase, is ubiquitous in 
its distribution. This reaction is an obligatory first step in all of the im- 
portant metabolic fates of glucose in the animal. The glucose-6-phosphate 
formed in this reaction has several possible fates, indicated in Figure 3: 
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GLYCOGEN 


Figure 3 


Figure 3. Metabolic Fates of Glucose-6-Phosphate. 


1. Transformation to glucose-1-phosphate from which glycogen and 
other glucosides arise. 

2. Rearrangement to fructose-6-phosphate, which, after further 
phosphorylation to fructose-1,6-diphosphate, may proceed over the 
steps outlined by Embden, Meyerhof and others to pyruvic and lactic 
acids, This process serves, in the animal, as the main source of fuel for 
the all-important citric acid cycle, the major energy-yielding process in 
the body. 

3. Hydrolysis, by an appropriate glucose-6-phosphatase to glucose 
and inorganic phosphate. This enzyme has been demonstrated in liver 
and presumably occurs in kidney and intestinal mucosa but is absent 
from muscle. 

4. Oxidation to 6-phosphogluconic acid which serves as precursor 
for the important pentose, ribose, of nucleic acids and initiates a pathway 
of oxidation currently referred to as the “hexosemonophosphate shunt.” 

When insulin is injected into a normal human or an experimental 
animal, a prompt fall in the level of blood glucose results. The con- 
troversies of the past generation in regard to the mechanism of this 
decline have largely been resolved and it is generally agreed that insulin 
provokes an increase in the rate of glucose utilization. The synthesis of 
glycogen from glucose, especially in muscle, is strikingly enhanced. The 
breakdown of glucose to lactate and pyruvate is accelerated, and the 
complete oxidation of glucose to CO: is also speeded up, as manifested by 
a rise in respiratory quotient toward unity. 
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Figure 4 


Figure 4. The Entry of Glucose into the Cell and its Phosphorylation. 


If, by way of contrast, a severely diabetic patient or an experimental 
animal deprived of normal insulin supply is studied, the capacity of 
muscle and liver to utilize glucose is found to be diminished. This is re- 
flected in an elevated blood glucose concentration, a decreased capacity 
to generate glycogen from glucose and a diminution in rate of lactate 
production from glucose. The rise in blood lactate as well as the rise in 
respiratory quotient found after injection of glucose into the normal sub- 
ject is markedly decreased or absent in the diabetic. 

If these several manifestations of excessive or deficient insulin supply 
i are referable to a common or single biochemical mechanism, it would 
appear that the site of this mechanism would have to lie between glucose 
and glucose-6-phosphate. The pathways of glucose utilization diverge 
at glucose-6-phosphate and if a single point of attack is postulated to ac- 
count for effects on glycogenesis as well as on pyruvate and CO, produc- 
tion, that point must be prior to glucose-6-phosphate. It is worth noting 
in this regard that the diabetic organism, not competent to burn glucose 
to CO, continues to burn glycogen to COz quite normally, a finding 
which eliminates most of the other reactions in Fig. 3 for consideration. 

There are two events which may be pictured as intervening between 
extracellular glucose and intracellular glucose-6-phosphate (Fig. 4). 
First, the glucose must cross the cell barrier; second, it must become 
phosphorylated. Evidence has been presented which implicates each of 
these steps in the explanation of insulin action, 
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That insulin in some fashion favors the glucokinase-catalyzed phos- 
phorylation of glucose was first clearly proposed by Cori and collabora- 
tors.’ These workers have found that glucokinase of muscle or brain, in 
cell-free solution, may be inhibited by a combination of pituitary and 
adrenocortical materials and that insulin effects a release of glucokinase 


from this inhibition. Whereas insulin could not be shown to exert any 


direct action upon glucokinase, the activity of a suitably inhibited prep- 
aration of glucokinase could be indirectly enhanced by addition of in- 
sulin. 

The picture of insulin action arising from this concept has many satis- 
factory features, Not only is insulin operating to favor glucose utilization 
at the right point, but also the antagonism between insulin on the one 
hand and pituitary and adrenocortical substances on the other is neatly 
explained. The picture leaves unexplained the well-known extreme in- 
sulin sensitivity of the hypophysectomized or adrenalectomized animal. 
In addition it has been subject to criticism in several quarters as a result 
of difficulties experienced by others in attempting to reproduce these and 
similar hormonal effects in cell-free systems. In fact many workers have 
come to the conclusion that insulin may exhibit its effects only upon in- 
tact cells and that hormonal effects upon enzymes in solution remain to 
be convincingly demonstrated. 

The only remaining locus of action of insulin to be considered is in 
the transport of extracellular glucose to the intracellular compartment. 
The view that insulin specifically favors this transport has recently derived 
vigorous support from the studies of Levine and coworkers.” * Working 
with eviscerate dogs, these investigators have measured the volume of 
water throughout which an intravenously administered dose of galactose 
is distributed. They have found that this volume is considerably less than 
the total body water but rapidly increases to equal the total body water 
if insulin is injected. The finding is of particular interest in view of the 
fact that galactose apparently undergoes no chemical reactions whatso- 
ever in their eviscerate preparations. The explanation appears to be that 
insulin renders the previously inaccessible intracellular compartment of 
muscle readily accessible to galactose. Added weight is given to the argu- 
ment by the finding that insulin responses were obtained with D-xylose 
L-arabinose, which share with galactose the same configuration about 
carbon atoms 1, 2 and 3 as that of glucose (See Fig. 5). All other sugars 
tested which differed from this configuration showed no insulin effect. 
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HO-C-H 


H-C-OH 
| 


Deglucose D-galactose L-Arabinose D-Xylose 


Figure 5. Formulae of the Sugars which Show Insulin Response in the 
Eviscerate Dog. Note that these sugars have the same configuration at 
carbon atoms 1, 2 and 3. 


Arguing by analogy, it is proposed that insulin in some fashion permits 
rapid transport of glucose into the intracellular compartment of such 
tissues as muscle and that this effect is not a consequence of phosphoryla- 
tion since it may be observed in sugars like galactose, xylose and arabi- 
nose which are not phosphorylated in the preparation employed. Glucose 
itself can not be studied conveniently by this technique in view of its 
rapid irreversible disappearance after entry into muscle cells. 

The picture of insulin action arising from these experiments has many 
points in its favor. It must be borne in mind that thus far the argument 
is entirely by analogy based upon experiences with unmetabolized sugars. 
Whereas at the present time a final statement can not be made, it may be 
pointed out that the area of disagreement is not wide and we may hope 
for a resolution of this problem in the near future, Whether it acts upon 
the transporting or the phosphorylating step, insulin undoubtedly favors 
the formation of intracellular glucose-6-phosphate from extracellular 
glucose. 

The effects of insulin considered thus far are those relating to glucose 
and its immediate derivatives. In addition to these compounds, other 
metabolites, including fats and proteins, are affected when insulin is either 
deficient or present in excessive amount. It has long been known that the 
untreated diabetic subject loses weight, that weight gain may be expected 
after administration of insulin. These changes in weight are reflected in 
changes in quantity of body fat. Some years ago we studied this effect 
in experimental animals’ *' and were able to show that insulin adminis- 
tration markedly enhances fatty acid synthesis, while in diabetic animals 
fatty acid synthesis is subnormal. More recently fatty acid synthesis from 
acetic acid has been studied in various laboratories in vitro using liver 
slices'*: '* and it has been shown that the liver of the diabetic animal gen- 
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erates long-chain fatty acids from acetate more slowly than does the nor- 
mal liver. The converse finding, acceleration of lipogenesis from acetate 
upon addition of insulin has also been reported.'* ° 

These effects of insulin deprivation and of insulin administration upon 
fatty acid synthesis have been sufficiently impressive to suggest to many 
workers that herein lay a second point of action of insulin. The possi- 
bility has been entertained that, in addition to its effect upon glucose, 
insulin exerted some independent stimulatory effect upon the synthesis of 
fatty acids from two-carbon fragments such as acetic acid, 

When a normal, well-nourished animal is utilizing glucose in abund- 
ance, a very considerable fraction of all the glucose utilized is each day 
transformed into fatty acid.’* To accomplish this end the six-carbon 
sugar must be broken down by the process of glycolysis to the three car- 
bon acid, pyruvic acid and this compound loses CO: to yield the active 
two-carbon fragment which is today recognized as acetyl-coenzyme A. 
This two carbon fragment is on the one hand oxidized via the citric acid 
cycle to COs, and on the other hand it serves as a precursor for the syn- 
thesis of long-chain fatty acids, a process requiring numerous reductive 
steps. 

If a normal animal is fasted, lipogenesis, the synthesis of fatty acids, 
is markedly slowed down. This has been demonstrated not only in the 
intact animal"? but also in the liver slice’* from which it may be con- 
cluded that the retardation of lipogenesis need not stem from lack of in- 
sulin, In studies reported by Chaikoff and his collaborators'® the ability 
of diabetic liver slices to generate fatty acids from acetic acid has been 
compared under various conditions of nutrition. It has been found that 
whereas little lipogenesis was observed in preparations of liver derived 
from diabetic animals pre-fed with glucose, essentially normal lipogenesis 
occurred if the animal had previously been fed fructose. It has long been 
recognized that the ability to utilize fructose, in contrast to glucose, is 
independent of insulin supply and it could be concluded that the re- 
quisite for lipogenesis was not insulin as such but rather the operation of 
some phase of carbohydrate metabolism, possibly glycolysis. We may 
therefore formulate fatty acid synthesis as: 

(GLYCOLYSIS ) 
> FATTY ACIDS 


ACETYL-CO A 


The intent of this formulation is to suggest that what had earlier been 
construed as a specific action of insulin may today be attributed to the 
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occurrence of glycolysis, hence only secondarily related to insulin supply. 
It may further be postulated that the supply of reducing agents necessary 
for lipogenesis comes from the oxidation of the products of active 
glycolysis. 

The untreated diabetic patient, besides losing body fat, is frequently 
in negative nitrogen balance. This has been shown to be, at least in part, 
a result of impairment of protein synthesis. Krahl** has reported that the 
ability of muscle and of liver to incorporate glycine into peptide linkage 
is retarded both in diabetes and in fasting. Thus liver slices derived from 
either fasted or diabetic rats incorporate glycine into glutathione far 
more slowly than do slices derived from normal, well-nourished rats. 

Whereas glutathione synthesis may differ in some regards from pro- 
tein synthesis, it has served as a useful model for the study of the general 
problem of peptide bond formation. The specific reaction concerned: 

(GLYCOLYSIS ) 
y-GLUTAMYLCYSTEINE + GLYCINE GLUTATHIONE 
This reaction has been investigated by Bloch and his collaborators”! 
who find that adenosine triphosphate serves as the energy source for 
formation of this peptide bond. The requirements for adenosine tri- 
phosphate is well met, however, by supplying glycogen or certain inter- 
mediates in the glycolytic sequence. From this it again appears that 
peptide bond formation, and by extrapolation, protein formation, de- 
pends not directly upon insulin supply but rather upon the operation of 
the glycolytic cycle. 

This postulation of these diverse effects of insulin on protein and 
lipid metabolism permits the physiologist provisionally to assign to in- 
sulin one single function. The problem bears a similarity to that faced 
by the clinician who endeavors if possible to fit all the signs and symp- 
toms presented by the patient into a single diagnosis. In selecting a 
working hypothesis for insulin action, one is properly tempted toward 
the simplest hypothesis which is compatible with the known facts, and 
the simplest hypothesis is the one which attributes to insulin a single func- 
tion rather than several diverse functions. This function is related to 
the introduction of glucose into its several intracellular fates but whether 
insulin operates on a transport or an enzyme mechanism is not certain. 

The effects of hypoinsulinism upon fatty acid synthesis and upon 
peptide bond formation are essentially the same as those produced by 
fasting. They can at present be accounted for on the same basis, that 
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glycolysis or its products are essential for fat and protein synthesis in 
the mammal. Interference with glycolysis, whether by decreased food 
intake or inadequate insulin supply, results in impeded lipogenesis and 
proteogenesis. It is this similarity between diabetes and starvation which 
has given rise to the epigram that “diabetes is starvation in the midst of 
plenty.” 
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HORMONES AND PEPTIC ULCER* 
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INTRODUCTION 


PseseseseseseSue possible role of hormones in peptic ulcer has been un- 


H der investigation for at least fifty years. During this time 
4 T practically all the endocrine glands have been implicated 
i either in the pathogenesis or the treatment of the disease. 
G a The present review summarizes the current status of 


hormonal factors in human peptic ulcer. The experimental observations 
in animals are reviewed elsewhere.’ 


Prrurrary GLAND 


Posterior Pituitary Extracts in Ulcer Therapy: Yhere is no clear 
rationale for the use of posterior pituitary extract in the treatment of 
peptic ulcer. The observation of polyuria and nocturia in occasional 
patients with duodenal ulcer suggested posterior pituitary hypofunction 
as a factor in the disease.? Blotner* noted an increased volume of gastric 
juice and free acidity in six patients with diabetes insipidus. X-rays 
demonstrated a duodenal ulcer in two of five patients examined roent- 
genologically. Digestive symptoms are frequent in diabetes insipidus and 
the incidence of ulcer may be increased, as Blotner suggests; however, 
objective evidence of this relationship is difficult to obtain because of 
the small number of cases. We have not been aware of pituitary hypo- 
function in the observation of approximately 5000 patients with peptic 
ulcer. Metz and Lackey’ reported satisfactory results in the majority 
of patients with duodenal ulcer, receiving posterior pituitary extract 
intranasally as an adjunct to conventional treatment. These observations 
have not been confirmed* and the use of posterior pituitary powder in 
the management of peptic ulcer has not been accepted generally. 
McGavack® reported increased ulcer distress in a patient with both 
diabetes insipidus and peptic ulcer after administration of posterior 
pituitary extract. 


* Presented at the Twenty-fifth Graduate Fortnight of The New York Academy of Medicine, 
October 17, 1952. 
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Peptic Ulcer and Disorders in the Region of the Pituitary Gland: 
Despite numerous individual case reports,® the incidence of peptic ulcer 
in patients with pituitary tumors probably is not excessive.’ Bastenie 
et al.” did not encounter ulcer among thirty individuals with acromegaly. 
In a review of 6200 autopsies we’ found one instance of both duodenal 
ulcer and chromophobe adenoma of the pituitary. The occasional co- 
existence of pituitary lesions and ulcer is not unexpected in view of the 
frequency of peptic ulcer. The ulcers associated with pituitary tumors 
often are multiple, penetrating lesions, resembling the ulcerations accom- 
panying injury to the hypothalamic area and other regions of the 


brain," or complicating intracranial operations. The pathogenesis pre- 
sumably is similar; mechanical irritation of the autonomic nervous cen- 
ters by the expanding tumor, gastric hypersecretion and hypermotility, 
vascular disturbances and areas of ischemia digested by the hyperacid 
gastric juice. The concept of parasympathetic stimulation by an hu- 
moral substance secreted by increased numbers of basophile cells in the 
posterior lobe of the pituitary gland in patients with peptic ulcer re- 
mains to be established. 

Winkelstein'! observed rapid growth to an abnormal height, con- 
comitantly with the development of duodenal ulcer in a group of 
twenty-four boys of puberty-adolescent age. The ulcers were unusually 
severe; massive hemorrhage occurred in five, perforation in three; and 


partial gastrectomy was necessary in eleven patients. The “modified 


giantism” accompanying the ulcers suggested hyperfunction of the 
anterior lobe of the pituitary as a factor in the genesis of the lesions; 
however, in the absence of further evidence, the combination of events 
appears to have been coincidental. 


Tuyrow GLANp 


Gastric Secretion: While gastric secretion in patients with hyper- 
thyroidism may vary as in normal persons, the output of acid usually 
is diminished and the incidence of anacidity is high, ranging from 30 to 
so per cent.'’* ** Berryhill and Williams'* reported achlorhydria in 70 
per cent of cases with exophthalmic goiter or toxic adenoma; gastric 
secretion returned to normal after operation in approximately three- 
fourths of cases. A similar reversal of gastric secretion has been noted 
by Wilkinson,"* indicating that the decreased output of hydrochloric 
acid in hyperthyroidism is attributable to a physiologic or pharmaco- 
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logic disturbance, perhaps excessive stimulation of the sympathetic 
nervous system, rather than to anatomic change such as gastric atrophy. 

Gastric secretion in hypothyroidism usually is decreased and an- 
acidity is demonstrable in 50 per cent or more of patients. Lerman and 
Means"* noted achlorhydria in nine of seventeen persons with myxe- 
dema. The response to histamine was reduced or absent in eighteen of 
the twenty patients with hypothyroidism studied by Bastenie et al." 
The development of a duodenal ulcer in one patient after correction of 
the hypothyroidism suggests that the output of acid may increase after 
restoration of normal thyroid function. 

Peptic Ulcer in Man: Gastric and duodenal ulcers have been found 
at autopsy in patients with toxic goiter; the lesions are similar to the 
antemortem erosions or ulcerations observed in many debilitating dis- 
eases. The clinical incidence of peptic ulcer in hyperthyroidism is not 
excessive, '**° and, indeed, seems to be lower than usual. Gill and Wal- 
ton'® observed three instances of hyperthyroidism among 130 ulcer 
patients. Bastenie and his colleagues” found not a single ulcer among 
114 patients with hyperthyroidism studied clinically and eight thyro- 
toxic cases examined at autopsy. 

Peptic ulcer is rare in hypothyroidism;*’ the incidence is not known 
precisely because of the small number of patients and the few definitive 
studies. Ulcer was not observed among eighty-six patients with myxe- 
dema investigated clinically and twelve cases studied at autopsy.” We’ 
found no reference to hypothyroidism in the records of more than 450 
patients with peptic ulcer examined at autopsy. The comparative infre- 
quency of peptic ulcer in hyper- and hypothyroid states would be in 
accord with the decreased outputs of acid observed under such con- 
ditions. 


Paratuyroiw GLANDS 


Hypoparathyroidism and Peptic Ulcer: Grove and Vines*' in 1922 
reported hypocalcemia in twelve patients with gastroduodenal ulcer and 
recommended treatment with parathyroid extract. Parathyroid hypo- 
function subsequently was assumed to stimulate the parasympathetic 
nervous system, causing gastric hypersecretion and hypermotility; other 
postulated mechanisms included the development of acidosis, interfering 
with the healing of ulcer, and the precipitation of calcium salts in the 


gastric wall, decreasing its resistance to acid indigestion, ** * * The favor- 


i 
- 
= 
7 
5 
~ 
in 
‘ 


480 THE BULLETIN 


able results ascribed to parathyroid extract in the treatment of peptic 


ulcer are not impressive; relapses are frequent; many patients are not 
improved,** and the transient subjective response may be duplicated or 
excelled by many non-specific therapeutic measures. Parathyroid ex- 
tract, in physiologic doses, does not consistently lower gastric secretion 
in patients with duodenal ulcer. ‘The injection of 1200 to 2200 U.S, P. 
units during periods up to eleven days diminished the basal gastric 
secretion occasionally; the response to histamine was not reduced 
significantly.*** Larger amounts of parathyroid extract may be more 
effective, but they also may produce untoward side effects; in studying 
the influence of hormonal agents and other compounds upon gastric 
secretion in man, toxic symptoms must be avoided, since these reactions, 
per se, may diminish the output of acid. 

The serum calcium is normal in patients with uncomplicated peptic 
ulcer and the differences in gastric secretion between duodenal ulcer 
and normal persons are not correlated with significant alterations in 
serum calcium, The tetany now rarely observed in peptic ulcer results 
from excessive vomiting as a consequence of pyloric obstruction, and 
depletion of serum clectrolytes, it is not attributable to primary para- 
thyroid hypofunction. Peptic ulcer seems to be rare in hypoparathyroid- 
ism;"" Steinberg and Waldron reported not a single instance of ulcer 
in a careful review of fifty-two cases of primary hypoparathyroidism 
recorded in the literature. 

Hyperparathyroidism and Peptic Ulcer: Peptic ulcer is not uncom- 
mon in patients with primary or secondary hyperparathyroidism.”* **° 
The co-existence of the two diseases is not always recognized. Lauchhi’® 
found gastroduodenal ulcers, not suspected clinically, in five of six 
patients with hyperparathyroidism examined at autopsy. Since the ulcer 
may antedate the parathyroid disturbance by many years, the pro- 
longed, excessive ingestion of milk and alkali has been implicated in the 
process; however, the mechanism is not apparent. Excessive intakes of 
absorbable calcium depress parathyroid activity; there is no reliable 
evidence that phosphates stimulate parathyroid function. The hyper- 
parathyroidism in some cases probably is attributable to renal disease 
and secondary stimulation of the parathyroids, 

A related syndrome, noted infrequently in patients with peptic ulcer, 


* These and similar studies reported in this paper were supported in part by a grant from the 
United States Public Health Service. 
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is characterized by hypercalcemia without hypercalcuria or hyperphos- 
phatemia, normal serum alkaline phosphatase, severe renal insufficiency, 
mild alkalosis and calcinosis.*":** We have observed this entity in a 
small group of ulcer patients with hypertension and pre-existing renal 
impairment; the alkali usually has consisted of sodium bicarbonate.” 
The sequence of events, according to Burnett and his associates,*' seems 
to be renal damage, fixation in urinary calcium excretion and a tendency 
to supersaturation with calcium phosphate; however, parathyroid hyper- 
function cannot be completely excluded. Improvement occurs gradually 
when the intake of fluid is increased and the milk and alkali are dis- 
continued. Gastric secretion in patients with hyper- or hypoparathy- 
roidism or the effects of parathyroid hormone upon the gastroduodenal 
mucosa have not been investigated systematically; such studies would 
be of considerable interest, especially in relation to peptic ulcer and 
hyperparathyroidism. We have observed moderate quantities of hydro- 
chloric acid in the gastric content of one patient with primary hyper- 
parathyroidism. 


PANCREAS 


Diabetes Mellitus: The incidence of peptic ulcer in diabetes mellitus 
is not known precisely, although it is higher than has been assumed." ** 
Joslin® found not a single ulcer among his first 2700 cases; Wilder 
reported 61 cases among 2584 diabetics (2.3 per cent) and Wood 
noted 94 instances among 12,000 diabetics (0.78 per cent). The more 
frequent roentgen examination of diabetics with digestive symptoms 
undoubtedly would reveal a higher incidence than these figures would 
suggest. It is our impression that peptic ulcer occurs with similar or 
perhaps slightly decreased frequency in diabetics as in non-diabetic 
patients of the same age. Gastric analyses, utilizing chiefly the Ewald 
or similar test meals, have indicated a decreased output of hydrochloric 
acid in the majority of patients with diabetes mellitus, and achlorhydria 
in approximately 30 per cent of cases.** The gastric secretion of dia- 
betics should be re-studied with histamine, caffeine or other powerful 
secretory stimulants and compared with the response of individuals in 
the same age groups. Diabetics with duodenal ulcer secrete as much 
hydrochloric acid as the non-diabetic with duodenal ulcer. 

Insulin Hypoglycentia and Peptic Ulcer: There is no satisfactory 
rationale for the use of insulin in the treatment of peptic ulcer and 
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the favorable clinical reports are not convincing.“” There are no ob- 
jective data for the assumptions that insulin decreases vagal activity, 


“alkalinizes” the blood or improves gastric circulation. The hypogly- 
cemia induced by insulin administered intravenously stimulates the 
vagus centers and the brain generally, thereby increasing the output of 
hydrochloric acid. The gastric secretory response to insulin is greater 
in patients with duodenal ulcer than in normal persons,*’ perhaps be- 
cause of hyperactivity of the vagus centers in the brain or hyper- 
reactivity of the parietal cells peripherally. Peptic ulcer is not more 
common in diabetics taking insulin than in diabetics regulated by diet. 
The insulin therapy of diabetes mellitus avoids hypoglycemia and, there- 
fore, should not predispose to the formation of ulcer. 

Chronic hypoglycemia is not present in patients with peptic ulcer 
and there is no conclusive evidence that hyperinsulinism is an important 
factor in the pathogenesis of peptic ulcer.” The differences in gastric 
secretion between patients with duodenal ulcer and normal persons have 
not been correlated with demonstrably significant fluctuations in the 
blood sugar. Peptic ulcer seems to be quite rare in patients with islet-cell 
tumors of the pancreas and prolonged severe hypoglycemia. Crain and 
Thorn," in a review of 258 cases reported up to 1949, do not mention 
ulcer as a complication. Our records contain one instance of peptic 
ulcer and islet-cell tumor of the pancreas. In the single case described 
by Janowitz and Crohn,** removal of the adenoma and surgical cure 
of the hypoglycemia had no ameliorating effect upon the clinical course 
of the duodenal ulcer. 


GASTROINTESTINAL HORMONES 


Antrum Mechanism and Gastrin: Gastric secretion is stimulated, 
in part, by the hormone, gastrin, produced by the mucosa of the antrum 
of the stomach in response to mechanical and chemical stimuli.*” ** The 
chemical identity of gastrin is not yet established. The experimental 
observations of Dragstedt and his colleagues*’ indicate that the antrum 
plays a vital role in the gastric secretion of dogs and, under certain 
experimental conditions, may increase greatly the output of acid and 
cause gastroduodenal or gastrojejunal ulcers. The role of the antrum 
mechanism in normal human gastric secretion remains to be established. 
There is no conclusive evidence as yet that hyperactivity of the antral 
mechanism is involved in the gastric hypersecretion characterizing 
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patients with duodenal ulcer. Removal of the antrum during partial 
gastrectomy is alleged to contribute to the decreased gastric secretion 
postoperatively; however, the increased outputs of acid may persist in 
duodenal ulcer despite complete resection of the antrum.** 

Enterogastrone is the hormone produced by the mucosa of the 
upper portion of the small intestine in the presence of fat, and is re- 
sponsible physiologically for the decrease in gastric secretion and mo- 
tility after the ingestion of fat.** Enterogastrone administered orally or 
parenterally, in single or repeated doses, does not significantly or con- 
sistently inhibit gastric secretion and motility in man.*°** Fewer recur- 
rences of peptic ulcer were observed initially in patients undergoing 
prolonged treatment with enterogastrone, subsequent results were less 
encouraging.” In other studies, enterogastrone, intramuscularly or by 
mouth, did not influence the course of peptic ulcer favorably.* Further 
investigation with more purified concentrates should be of interest. 
However, there is no satisfactory evidence that patients with peptic 
ulcer lack the enterogastrone isolated from hog’s intestine or that the 
hypersecretion of duodenal ulcer is caused by a disturbance of the 
enterogastrone mechanism. 

Extracts of Animal Stomach and Intestine: The treatment of peptic 
ulcer with extracts of animal stomach and intestine currently is popular 
in Europe.***' Two materials are prescribed. The water-soluble fraction, 
free of protein and administered parenterally; and the water-insoluble 
fraction, taken orally. Favorable therapeutic results have been reported 
frequently. However, many patients are not benefited; the improvement 
often is temporary; and relapses are frequent."* “ Further studies of the 
chemical nature, biologic behavior and mode of action of these tissue 
extracts are necessary before the rationale for their use and their thera- 
peutic usefulness can be evaluated accurately. 

Urogastrone is the term applied to a substance extractable from the 
urine of man and animals, capable of inhibiting the gastric secretory re- 
sponse to food, histamine and insulin in man and animals when admin- 
tered intravenously. It is found in the urine of pregnant and non- 
pregnant females, normal men and patients with gastric ulcer, duodenal 
ulcer, pernicious anemia, and carcinoma of the stomach."* The chemi- 
cal identity of urogastrone is unknown and its status as a hormone is 
uncertain. Urogastrone from normal male urine decreases basal and 
histamine-stimulated secretion in human subjects, apparently without 
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rise in temperature or systemic reaction.” However, the subcutaneous 
or intramuscular injection of quantities thirty times larger than the 
effective intravenous dose for dogs failed to inhibit the nocturnal gastric 
secretion in ulcer patients.’ The significance of urogastrone in peptic 
ulcer is not known. Present preparations are not suitable for use in man 
and further clinical studies await isolation, purification and identification 


of the active principle. 
ADRENAL GLANDS 


Addison's Disease and Peptic Ulcer: Chronic peptic ulcer is uncom- 


6s 


mon in Addison’s disease. Maranon" and his associates noted only three 
verified ulcers among 160 patients with Addison’s disease, including 
twenty-five cases examined at autopsy. Bastenie and his colleagues* did 


not report a single ulcer among thirty-eight patients with Addison’s 


disease studied clinically and twenty cases examined at autopsy. 


Turner” observed acute gastroduodenal erosions and ulcerations at 
autopsy in four of twenty-nine patients; a chronic ulcer in one case 
antedated the adrenal insufficiency developing terminally after massive 
invasion of the adrenals by tumor. The infrequency of chronic peptic 
ulcer in Addison’s disease coincides with the decreased outputs of 
hydrochloric acid observed in such cases. *' In Soffer’s™ experience, 
patients during an acute adrenal crisis may develop shallow, superficial 
ulcerations, particularly in the pyloric region of the stomach, first por- 
tion of the duodenum, the jejunum and occasionally in the rectum. The 
lesions heal promptly when adrenal function is restored by appropriate 
treatment and are not evident roentgenologically after the patient re- 
covers from the crisis. 

DOCA in Treatment of Peptic Ulcer: The treatment of peptic 
ulcer with desoxycorticosterone acetate is based upon the assumption 
that adrenal hypofunction is a major factor in the development of the 
disease. The favorable clinical results have been ascribed theoretically 
to improvement in gastric circulation and capillary resistance, detoxifica- 
tion of histamine or to the relief of tissue anoxia.“ ** These concepts are 
unsupported by objective data and the clinical results are not entirely 
convincing.” *"* The subjective improvement usually is of brief dura- 
tion; recurrences are frequent; and many patients do not improve, even 
temporarily. Furthermore, there is no satisfactory evidence of adrenal 


hypofunction in uncomplicated peptic ulcer. The reports of positive 
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water and potassium tests’ and the decreased outputs of 17-ketosteroids 
are inconclusive. The excretion of 17-ketosteroids diminishes in many 
chronic, nutritionally depleting gastrointestinal diseases, unrelated to 
peptic ulcer, such as cancer, sprue, ulcerative colitis and hepatic dis- 
ease. According to de Muro,” large quantities of desoxycorticosterone 
acetate decrease the output of acid in normal persons, however, the anti- 
secretory effect is much less definite in patients with peptic ulcer. The 
injection of DOCA, in total doses of 25 to 45 mg., may decrease tem- 
porarily the basal secretion in a few patients with duodenal ulcer; the 
response to histamine is unchanged.** Negative or variable results in man 
have been reported also with whole adrenal cortical extract and with 
epinephrine.” 

Adrenocortical Function in Peptic Ulcer: The occurrence of peptic 
ulcer during the prolonged administration of corticotropin or cortisone 
has stimulated interest in the possible role of adrenal hyperfunction 
in the pathogenesis of the disease. At present, there is little information 
concerning adrenal function in peptic ulcer. Sandweiss and his asso- 
ciates™ noted, in patients with active duodenal ulcer, a significant de- 
crease in the output of 11-oxycorticosteroids and a slight rise in the 
average excretion of 17-ketosteroids, suggesting adrenocortical hyper- 
activity. Turner* reported subnormal responses to the four-hour 
eosinophile test in forty-one of forty-three ulcer patients given epine- 
phrine, ACTH or both; the results were considered compatible with a 
disturbance of the pituitary-adrenal system, perhaps temporary ex- 
haustion; and suggested the possibility of acute erosions and ulcerations 
developing during transient phases of acute adrenal exhaustion. Best 
et al.** have questioned the significance of single cosinophile tests and 
also the validity of the epinephrine or ephedrine procedures for esti- 
mating the functional capacity of the hypothalamic-pituitary-adrenal 
system. Adrenal function in peptic ulcer obviously requires much more 
investigation; in gastric ulcer as well as duodenal ulcer; in the same 
patient during and after various complications; and in comparison with 
adrenal function in other diseases. Such studies may help clarify the 
relative importance of peptic ulcer evoking the “stress response” and 
stress producing the ulcer. 

Corticotropin, Cortisone—Gastric Secretion, Peptic Ulcer: Single 
average doses of corticotropin er cortisone do not alter basal gastric 
secretion in man.** However, the prolonged administration of large 
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quantities of these steroids may increase greatly the volume of gastric 
secretion, free acidity and peptic activity; the rise may be from 
normal values to levels characteristic of duodenal ulcer. Similar effects 
may be observed also after complete gastric vagotomy. The excretion 
of urinary uropepsin, a proteolytic enzyme originating in the pepsinogen 


SS S6, 


secreted by the stomach,” also may rise, paralleling the increase 
in urinary nitrogen. The frequency with which corticotropin or corti- 
sone stimulates gastric secretion is not known since gastric analyses are 
not performed routinely during adrenal steroid therapy. However, the 
incidence of ulcer seems comparatively low in relation to the large 
numbers of patients treated with the adrenal hormones.* ” The ulcers 
are acute, penetrating craters, often complicated by hemorrhage or 
perforation; the histologic appearance is that of a corrosive rather than 
an inflammatory or vascular process. There may be no history of pre- 
existing digestive symptoms. The ulcers seem attributable chiefly to the 
excessive outputs of acid and pepsin, induced by corticotropin or corti- 
sone, and perhaps to damaging effects of the steroids directly upon 
the stomach and duodenum. 

The clinical observations have suggested the concept that stress, 
whether emotional or physical in origin, induces the hypothalamus to 
secrete an humoral agent stimulating the pituitary secretion of ACTH. 
The corticotropin then acts upon the adrenal glands releasing cortisone 
and other steroids, stimulating the gastric glands to secrete acid and 
pepsin. The hypothesis provides an attractive explanation for the ulcers 
produced experimentally under varying conditions of stress. However, 
the presence of the adrenal glands or the hypophysis is not necessary to 
the development of gastrointestinal lesions during the alarm reaction.”' 
The concept also offers a plausible mechanism for the ulcers developing 
in man after prolonged emotional conflict. However, much more in- 


formation concerning the status of the hypothalamus-pituitary-adrenal 


system in peptic ulcer and perhaps also the role of sympathetic-adrenal 
activity is necessary to determine the general applicability of this thesis. 
Peptic ulcer seems to be rare in patients with hyperfunction of the 
adrenal cortex of the adrenogenital type and in children and adolescents 
with Cushing’s syndrome.”* ** Levine” has not encountered peptic 
ulcer in eleven patients with Cushing’s syndrome. Since hyperactivity 
of the hypothalamus-pituitary-adrenal axis presumably increases the 
output of hydrochloric acid, the concept would seem less applicable to 
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gastric ulcer, characterized by subnormal gastric secretion, than to duo- 
denal ulcer. Dragstedt and his colleagues” point out that if the hyper- 
secretion in duodenal ulcer is caused by the adrenal stress mechanism, 
and since cortisone stimulates acid output in the absence of vagal con- 
nections, the excessive secretion might be expected to continue after 
vagotomy. On the contrary, complete gastric vagotomy in patients with 
duodenal ulcer restores gastric secretion to approximately normal levels, 
suggesting that the hypersecretion is caused by excessive secretory stimuli 
over the vagus nerves and not by the liberation of cortisone from the 
adrenal glands. 


Sex GLANDS 


Sex Incidence of Peptic Ulcer: Peptic ulcer seems to be uncommon 
during childhood,” ** although recent surveys suggest a higher inci- 
dence than had been assumed; ulcers developing in this period of life 
occur with approximately equal frequency among males and females. 
After puberty, the incidence rises in both sexes, but the increment is 
much greater in males. During adult life, gastric ulcer is three or four 
times more prevalent and duodenal ulcer nearly ten-fold more common 
among men than women.”*'' A similar trend is indicated by mortality 
statistics for the United States (1934-44), Great Britain (1927-1937), 
Sweden (1932-1944), and Switzerland (1927-1930), compiled by Ivy 
and Martin." In this analysis, the proportion of male to female deaths 
from all causes remained constant throughout all age groups at approxi- 
mately 1.2; that is 12 male fatalities for every 10 female deaths. For pep- 
tic ulcer up to fourteen years of age the ratio of male to female deaths 
was the same as for all diseases. The ratio increased to 2.8 during the age 
period fifteen to nineteen and to 4.2 between the years of twenty and 
twenty-nine. The male predominance was maintained until approxi- 
mately the age of sixty; the ratio then decreased, presumably because 
of the increased frequency of ulcer in women after the menopause. 
Collins, Phillips and Oliver,""* by household interviews, surveyed the 
incidence of disabling sickness among families in the Eastern Health 
District of Baltimore during the period 1938-1943. Case rates for the 
majority of illnesses, including diseases of the thyroid and parathyroids, 
digestive disturbances and nervousness were higher in females; males 
predominated in peptic ulcer, chronic bronchitis, hernia and in most 
types of accidents. In addition to lower incidence, the disease seems to 
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be less severe in women than in men and accompanied by fewer com- 
plications. 

The sex differences in peptic ulcer have not been adequately ex- 
plained. The presumably greater exposure of men to environmental 
influences predisposing to ulcer and the development of ulcers in women 


subjected to comparable or similar tensions, suggest the role of emotional 
factors. The possible deleterious effects of the androgenic hormones 


remain to be investigated. The possible protective influence of female 
sex hormones thus far has not been established. The course of peptic 
ulcer in women during various phases of the reproductive period might 
be expected to provide information pertinent to this question. 

Menstruation and Ulcer: Menstruation seems to have no consistent 
influence upon the symptoms of peptic ulcer.""* The many biologic and 
psychologic changes during this period preclude emphasis of any single 
factor. The decreases in gastric secretion noted by several investigators 
during the menses,'’” suggested to Hellebrandt and Brogdon' the 
possible role of the corpus luteum hormone, progesterone. 

Pregnancy and Peptic Ulcer: Approximately 10 to 20 per cent of 
ulcers during adult life occur in women, Nevertheless, active ulcer 
is rarely diagnosed during Jones''' found not a 
single instance among 10,000 pregnancies; one patient experienced a 
slight hematemesis but ulcer was not demonstrated. Peptic ulcer also 
Was not encountered among 2,000 women with abortions admitted to 


the hospital during the same period, Sandweiss!'* 


noted only one chronic 
ulcer in the records of more than 70,000 pregnancies. Peptic ulcer prob- 
ably is more common during gestation than these figures would indicate. 
The retrospective analysis of records is not a wholly satisfactory method 
for establishing the incidence of a disease such as peptic ulcer, requiring 
for diagnosis, a careful history, gastric analysis, and roentgen examina- 
tion. The more frequent roentgen examination of pregnant women with 
digestive symptoms undoubtedly would increase recognition of the 
disease, Nevertheless, the general impression of lowered incidence of 
active ulcer in pregnancy seems acceptable on the basis of present 
evidence. 

In female patients with ulcer distress, symptoms often subside co- 
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incident with the onset of gestation. Szenes reported improvement 
in thirteen of nineteen females under these circumstances. Among twenty- 


five women with proved ulcers and observed through one or more 
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pregnancies, only one continued to experience ulcer distress; a second 
pregnancy in this patient was uneventful. Chavarri and his colleagues'™ 
describe the interesting case of a woman with duodenal ulcer, not re- 
sponding to conventional methods of therapy, in whom symptoms sub- 
sided only during pregnancy; the patient experienced remissions during 
each of seven pregnancies; gastric resection finally was performed for 
recurrent, uncontrollable distress two years after the seventh gestation. 
3 In addition to the hormonal aspects, this case would appear to present 
interesting possibilities for psychiatric interpretation. We observed one 
pregnant female in whom ulcer symptoms persisted until the last trimester. 

‘The recurrences of peptic ulcer complicating gestation'’*""® are more 
frequent in the final trimester than during the initial six months. Bleeding 
and perforation are not uncommon and the course of the disease may be 
severe. We have encountered at least two patients with hemorrhage from 
peptic ulcer in the latter months of pregnancy; similar cases have been 
recorded by others. The postpartum period seems to be especially hazard- 
ous; Sandweiss collected from the literature thirteen instances of fatal 
hemorrhage or perforation, complicating ulcer during the puerperium. In 
two of the four cases described by Bralow et al.,""* bleeding from ulcer 
occurred five and ten days after delivery. 

Pregnancy and Gastric Secretion: The tendencies for peptic ulcer to 
heal early in pregnancy and for the lesion, if it recurs, to relapse late in 
gestation appear to be correlated with appropriate variations in gas- 
tric secretion. The output of hydrochloric acid decreases during the 
first and second trimesters of Strauss and Castle’ 
measured the gastric secretory response to alcohol or histamine in twenty- 
four pregnant women each month of gestation and again ten days after 
delivery. Persistent histamine-anacidity was present in three cases. The 
outputs of acid and pepsin were reduced in fifteen, and were normal in six 
patients. The decreases were most pronounced between the 140th and 
zooth days of pregnancy. Gastric secretion increased during the ninth 
month; seventeen of the twenty-one women without anacidity produced 
much more acid after delivery than during pregnancy. Labata'** reported 
low outputs of acid, returning to normal after delivery, in only nine of 
; fifty-six pregnant women. Histamine anacidity was present in five cases; 
acid reappeared in two after pregnancy was concluded. Gastric acidity 
was normal in the remaining forty-two patients, but most of these were 
in the final trimester or last month of gestation. Way'** found an inverse 
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correlation between gastric acidity and the urinary excretion of anterior 
pituitary-like hormone during pregnancy; the lower gastric acidity early 
in gestation was correlated with high excretion levels of chorionic gona- 
dotropin; the augmented acidity late in pregnancy accompanied the 
abrupt decline in chorionic gonadotropins. The increased gastric secretion 
late in pregnancy and during the puerperium also may be related, in part 
at least, to intensified adrenal activity at this time.'*” 

Menopause and Peptic Ulcer: Peptic ulcers in women often develop 
or recur with the onset of natural or artificial menopause.'**'** The pos- 
sible changes in gastric secretion accompanying the menopause have not 
been investigated. Such studies might be of considerable interest in rela- 
tion to the effect of sex hormones upon the output of acid. Hyperactivity 
of the anterior lobe of the pituitary gland, deficiency of estrogens and 
other hormonal imbalances may be implicated in the “menopausal ulcers” 
of women. However, in evaluating these factors, the important role of 
the emotional disturbances accompanying the menopause should not be 
underestimated. 

The recognizable fluctuations in sex hormones during the various 
phases of the female reproductive period chiefly involve estrogens, chor- 
ionic gonadotropin and progesterone. Studies of the possible relationship 
between sex, gastric secretion and peptic ulcer have dealt chiefly with 
these three hormones. 

Estrogen Therapy of Peptic Ulcer: Estrogens have been used exten- 
sively in the treatment of peptic ulcer during the last fifteen years, espe- 
cially in Europe. Varying quantities of Progynon-B, estradiol benzoate, 
stilbestrol, or other estrogens have been administered intramuscularly 
alone, together with androgens or vitamins, and as an adjunct to therapy 
with diet and antacids. A surprisingly large number of favorable re- 
ports'**'*? have emphasized the increased sense of well-being and prompt 
relief of ulcer distress, especially in patients with gastric ulcer, in males, 
and in women during the menopause. The clinical reports are not impres- 
sive for several reasons: the relatively brief periods of observation, the 
concomitant use of other therapeutic measures, and the lack of adequate 
controls, The favorable results have been observed chiefly in early un- 
complicated cases, likely to respond to any therapy, including the injec- 
tion of inert materials. Many reports'**'*"**"** emphasize the transitory 
symptomatic improvement and the frequent relapses. In one series of 
forty-four patients, “prolonged” recovery occurred in only four cases.'*° 
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Hemorrhage and perforation are not prevented; indeed, several observers 
have emphasized the intensification of ulcer bleeding during estrogen 
therapy. Meeroff'** refers to the development of the hepatorenal syn- 
drome after the administration of huge quantities of estrogen (0.5 mg. 
per kilo body weight). 

Most studies indicate that estrogens do not decrease gastric secretion 
significantly in patients with peptic ulcer.**: Ojha'* reported 
a reduction in the free acid values and concurrent clinical improvement 
in six male patients with duodenal ulcer after the administration of 10 
mg. of stilbestrol daily for ten days; the decreases ranged from 22 to 60 
per cent of the control values. Abrahamson and Hinton'** observed an 
increased response to histamine in patients with duodenal ulcer after the 
repeated injection of theelin. We** obtained no significant decrease in 
the twelve hour nocturnal gastric secretion after 30,000 R. U. of Pro- 
gynon B; or in the one hour basal and histamine-stimulated secretion after 
30 to 60,000 R. U. had been injected. Progesterone alone and together 
with estrogens also had no appreciable effect. The quantities of estrogen 
administered in these experiments may be too small to warrant final con- 
clusions and further studies with larger amounts probably are desirable. 

There is no satisfactory objective evidence that estrogens improve the 
resistance of the gastric mucosa to acid digestion. The beneficial effects 
attributed to the gastric hyperemia following the use of estrogens'*" have 
not been proven. The increased fibroblastic activity and other signs sug- 
gesting healing in the resected stomach of five patients undergoing opera- 
tion after the use of estrogens'** are not specific to the hormonal treat- 
ment; all ulcers manifest a natural tendency to healing, especially when 
protected from acid gastric juice. The histologic appearance of the 
stomach was normal in three patients with duodenal ulcer requiring 
operation after failure of estrogen therapy.'** 

Chorionic Gonadotropin—Human Gastric Secretion: Chorionic 
gonadotropin, in ordinary amounts, does not inhibit gastric secretion in 
consistently.** “The responses to histamine and insulin 
decreased moderately in a male patient with duodenal ulcer after the in- 
jection of chorionic gonadotropin in quantities corresponding to 2 mg. 
of the extract from pregnancy urine."** We* occasionally observed 
transient decreases in the output of acid among male patients with duo- 
denal ulcer after 5000 I. U. had been administered. The combination of 
chorionic gonadotropin with estrogens or with serum gonadotropins also 
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lowered gastric secretion occasionally; repeated administration of these 
hormones for periods up to one week did not alter basal or histamine- 
stimulated secretion. The inconsistent and unimpressive results may be 
related to differences in potency of the chorionic gonadotropin and to 
inadequate dosage. 

Chorionic Gonadotropin—Uroanthelone Therapy in Peptic Ulcer: 
The favorable results obtained with chorionic gonadotropin or with 
uroanthelone in the management of experimental ulcer in the dog have 
not been reproduced clinically. Symptoms subsided in sixty-three patients 
treated with uroanthelone from human pregnancy urine, but relapses 
were not prevented."” ** Favorable clinical results were described with 
an extract of pregnant mares’ urine,’ apparently devoid of estrogenic 
or gonadotropic activity, without effect upon gastric secretion’ and 
prolonging the survival of Mann-Williamson dogs. However, more re- 
cent clinical observations are less encouraging” and the status of uroan- 
thelone therapy in peptic ulcer remains in doubt. 


CoMMENT 


The present survey of hormonal factors in peptic ulcer indicates 
no consistent relationship between primary endocrine diseases and 
chronic peptic ulcer in man. Many studies are speculative, inconclusive 
and lack objective data. Definitive analysis of the subject is handicapped 
further by lack of knowledge of all the factors contributing to the 
formation of peptic ulcer, and by incomplete understanding of the 
numerous functional inter-relationships between endocrine glands as 
well as between endocrine activity and the autonomic nervous system. 
Nevertheless, sufficient evidence is available perhaps to define the prob- 
lem more clearly and to indicate those aspects requiring further in- 
vestigation. 

The experimental observations in animals are of interest in demon- 
strating the influence of profound alterations in endocrine function 
upon the gastrointestinal tract. However, the results are of limited 
clinical applicability because of species differences, the highly artificial 
nature of the experiments and the multiple effects, known and unknown, 
accompanying even the simplest procedures. The gastrointestinal tract 
of animals is extremely sensitive to a variety of conditions currently 
identified as stress. Multiple hemorrhages, erosions and superficial ulcera- 
tions may be induced by many “non-specific” stimuli, The lesions occur 
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not only in the stomach and duodenum, but elsewhere in the digestive 
tract. The pathogenesis of the erosions and ulcerations is believed to 
involve the release of ACTH from the anterior lobe of the pituitary 
gland, and the stimulation of adrenal cortical function, with deleterious 
effects upon the stomach and duodenum. Similar lesions may develop 
in the absence of the hypophysis or adrenal. The ulcerations occurring 
under these circumstances have been attributed to decreased tissue re- 
sistance, and increased autonomic activity, stimulating gastrointestinal 
secretory, motor and vasomotor functions. The gastroduodenal erosions 
and ulcerations accompanying removal of the pituitary, thyroid, para- 
thyroid or adrenal glands are identical with the lesions produced by 
“non-specific” stimuli and thus do not constitute evidence of endogen- 
ous endocrine hypofunction as a cause of peptic ulcer. The erosions 
and ulcerations induced by posterior pituitary extract develop on a 
similar basis, abetted by the peripheral constrictive action of the vaso- 
pressor fraction; similarly, they do not signify endogenous pituitary 
hyperfunction as an etiologic factor in peptic ulcer. The endocrine 
ablation experiments obviously are not pertinent to the clinical prob- 
lem; man, with rare exceptions, develops his ulcer in the presence of 
intact pituitary, thyroid, parathyroid and adrenal glands. 

Ingenious experimental techniques have demonstrated significant 
effects of the gastrointestinal hormones, gastrin and enterogastrone, in 
the dog; similar influences have not been established in man. Hyper- 
function of the antrum mechanism, induced by transplantation of this 
structure to the colon, causes increased production of gastrin, sustained 
gastric hypersecretion and the development of penetrating gastro-jejunal 
ulcers. There is no conclusive evidence of antrum hyperfunction in 
patients with peptic ulcer. Removal of the antrum during gastric resec- 
tion for duodenal ulcer does not necessarily decrease the excessive out- 
put of acid. On the other hand, successful gastric vagotomy restores 
gastric secretion approximately to normal, suggesting that the hyper- 
secretion is vagal in origin. The role of gastrin in the normal gastric 
secretion of man remains to be determined. 

Enterogastrone inhibits gastric secretion in dogs when administered 
intravenously; other routes of administration are not effective. The 
favorable results observed initially with enterogastrone in the treatment 
of Mann-Williamson ulcers suggested a similar applicability in man. 
However, numerous studies have failed to demonstrate consistently 
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significant inhibition of gastric secretion or sustained improvement in 
the course of peptic ulcer. The favorable results in dogs were obtained 
after intravenous injection; the ineffective results in man followed the 
oral or intramuscular administration of enterogastrone. It will be of 
interest, therefore, to re-investigate the problem when more purified 
preparations suitable for intravenous use are available. However, there 
is no satisfactory evidence of an enterogastrone deficiency in peptic 
ulcer. 

Endocrine disorders, if important in the pathogenesis of peptic ulcer, 
should be demonstrable in at least two ways: evidence of endocrine 
dysfunction, clinically or by laboratory measurement, in a significant 
percentage of ulcer patients or objective evidence of ulcer in a significant 
number of patients with the endocrine disorder. Although systematic 
studies of this type have been made only occasionally, extensive clinical 
observation demonstrates no conspicuous correlation in either direction. 
Bastenie and his colleagues reported not a single ulcer in approximately 
300 patients with various endocrine diseases. Preliminary analysis of the 
records of more than 450 patients with peptic ulcer examined at autopsy 
at the University of Chicago disclosed twenty-seven with diabetes 
mellitus, six with hyperthyroidism and miscellaneous endocrine dis- 
orders in only four additional cases. With regard to individual endocrine 
glands, present evidence suggests no significant relationship between 
chronic peptic ulcer and primary diseases of the pituitary or the pan- 
creas. The decreased incidence of ulcer in hypothyroidism and hyper- 
thyroidism coincides with the diminished gastric secretion observed 
in the majority of patients with these disorders. 

Peptic ulcer seems to be rare in hypoparathyroidism and not un- 
common in hyperparathyroidism; yet, in the dog, hypocalcemia tends 
to increase the output of hydrochloric acid and hypercalcemia tends 


to reduce the nervous phase of gastric secretion. This seemingly para- 
doxical relationship cannot be explained at present. The clinical ob- 
servations, though not conclusive, are sufficiently interesting to warrant 


investigation of parathyroid function in peptic ulcer, and gastric secre- 
tory studies and roentgen examination of the stomach and duodenum 
in patients with parathyroid disease. 

There appears to be no striking relationship between chronic peptic 
ulcer and primary diseases of the adrenal glands. Gastric secretion Is 
decreased in Addison’s disease and chronic ulceration is rare. The ulcers 
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complicating adrenal crises are acute superficial lesions, not necessarily 


limited to the stomach or duodenum; they heal rapidly with restora- 
tion of adrenal function. There is no satisfactory evidence of adrenal 
hypofunction as a factor in the pathogenesis of peptic ulcer; conse- 
quently, there is no obvious rationale for therapy with DOCA or other 
adrenal cortical hormones. 

Since pregnancy apparently benefits peptic ulcer as well as rheuma- 
toid arthritis, the favorable influence of corticotropin and cortisone 
in arthritis suggested the possibility of a similar usefulness in ulcer, On 
the contrary, there is now sufficient experience to indicate that these 
adrenal hormones may greatly increase gastric acidity and peptic ac- 
tivity and thereby precipitate the recurrence or new development of 
peptic ulcer. However, there is insufficient evidence at present to justify 
the current emphasis upon the “adrenal stress mechanism” in all peptic 
ulcers. The incidence of gastroduodenal ulcers complicating adrenal 
steroid therapy, so far as can be determined from the literature, seems 
relatively low in comparison with the huge number of patients receiving 
corticotropin or cortisone. Many individuals with peptic ulcer prob- 
ably have received the adrenal steroids for other concomitant illnesses, 
without apparent untoward effects. Peptic ulcer seems to be rare in 
adrenocortical hyperactivity of the adrenogenital type. There is no 
satisfactory evidence of an increased incidence of ulcer in Cushing’s 
syndrome. Much more information obviously is needed to evaluate 
fully the role of ACTH-induced adrenocortical hyperactivity in the 
pathogenesis of peptic ulcer. Many interesting problems await investiga- 
tion; these include, evidence for primary endogenous adrenocortical 
dysfunction in duodenal ulcer; the specificity of ACTH-stimulation 
of the adrenal cortex; the possible damaging effects of corticotropin 
and cortisone directly upon the gastroduodenal mucosa; gastric secre- 
tory studies and roentgen surveys of patients with adrenal diseases, 
especially those characterized physiologically by hypersecretion of 
corticoids; and careful, prolonged study of adrenal function in patients 
with peptic ulcer, gastric as well as duodenal. ‘These investigations and 
related studies should greatly clarify the relative importance of stress 
producing ulcer and ulcer evoking stress. 

The sex differences in peptic ulcer present an equally intriguing 
problem for further investigation; although much of the information 
is suggestive rather than conclusive. The possible role of the androgens 
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in increasing the susceptibility to the disease remains to be investigated. 
‘The comparatively low incidence of ulcer in adult women during the 
active reproductive period, the apparent healing of ulcer early in preg- 
nancy, and the frequency of ulcer after the menopause suggest a pro- 
tective influence of the female sex hormones. Theoretically, the bene- 
ficial effects of the female sex hormones should be manifested either in 
a decreased gastric secretion or improved resistance of the gastroduo- 
denal mucosa to acid digestion. Decisive evidence in support of this 
relationship has not appeared thus far. Women generally secrete smaller 
quantities of hydrochloric acid than men; but gastric secretion in 
women with duodenal ulcer often exceeds the average output of acid 
in normal males. The lowered gastric acidity early in pregnancy, con- 
comitantly with clinical improvement, seems to parallel the pronounced 
increase in chorionic gonadotropins and the higher concentrations of 
progesterone and estrogens. The elevated outputs of urinary glucocor- 
ticoids and 17-ketosteroids late in gestation indicate that hormones or- 
iginating in the hyperactive maternal adrenals or possibly in the placenta 
also contribute to this increased gastric secretion; the endocrine per- 
formance of the fetal adrenal cortex and its role in this situation are not 
known, Direct studies of the effect of sex hormones upon the output 
of acid in man thus far have been inconclusive or negative. Chorionic 
gonadotropins administered alone or with estrogens and serum gonado- 
tropins, diminish gastric secretion temporarily in occasional patients with 
duodenal ulcer; anacidity does not occur and the decreases are not 
impressive. 

With the possible exception of chorionic gonadotropin and uro- 
anthelone in the treatment of Mann-Williamson ulcers in dogs, there 
is no convincing evidence of improved resistance of the gastroduodenal 
mucosa following the administration of sex hormones. Furthermore, 
the Mann-Williamson ulcer is not entirely suitable for the study of a 
problem, such as this, requiring direct investigation in man. Many clini- 
cal reports, especially those dealing with estrogens, are based upon 
brief periods of observation, inadequate controls and the observation 
of uncomplicated ulcers, likely to respond to a variety of therapeutic 
measures. The concurrent use of other methods of treatment and the 
“spontaneous” fluctuations in the course of peptic ulcer unrelated to 
medication, further diminish the significance of the observations. The 
negative findings, nevertheless, do not entirely dispose of the problem 
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of sex hormones and ulcer. Experimental and clinical studies have not 
reproduced the hormonal patterns of the pregnant and non-pregnant 
female. The quantities of hormones administrated thus far have been 
comparatively small. It would seem desirable, therefore, to investigate 
the problem in greater detail. More data are needed to confirm the 
apparent beneficial influence of pregnancy upon the clinical course of 
peptic ulcer. Studies of the gastric secretory patterns and roentgen 
examination of the stomach and duodenum in eunuchs would be of 
related interest, if a sufficient number of cases were available. Other 
projects might include systematic investigation of the effects of maximal, 
yet clinically tolerable, quantities of sex hormones, both male and female, 
upon gastric secretion; comparison of the gastric mucus secretion in 
men and in pregnant and non-pregnant females, the beneficial influence 
of chorionic gonadotropin and uroanthelone upon Mann-Williamson 
ulcers; and identification of the factors in urine decreasing gastric secre- 
tion and presumably protecting against experimental ulcer. In addition 
to these studies of more or less direct hormonal effects, investigation 
also might be made of the indirect or “permissive” action of hormones 
upon processes possibly implicated in the pathogenesis of peptic ulcer. 
The solution to these and the other previously noted problems by ob- 
jective analysis and fundamental research may be expected to eliminate 
much of the speculation and empiricism now obscuring the status of 
hormones in chronic peptic ulcer. 
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Lawrence W. SLoan 
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Columbia University 


Pye changes associated with disorders of thyroid function 
are seen both by thyroid clinicians and by ophthalmol- 
E ogists, but their points of view regarding them differ. 
The thyroid clinician looks upon such events as serious 
Gesesesesesesd complications or casualties of treatment of the thyroid 
disorder for which he feels responsible although actually he may not 
be and thinks of them in terms of disturbed endocrine physiology; the 
ophthalmologist must consider them primarily as problems in therapy, 
sometimes immediate and urgent. The relationship between the thyroid 
disorder and the eye change must be subordinated at that point to the 
immediate problem of protecting the involved eye. In a casual or infre- 
quent association with Graves’ disease, the clinician is likely to be un- 
impressed by the problems of the eye changes because they will be 
encountered infrequently—for we must remember that a very large 
number of patients with toxic goiter never have noticeable eye changes 
regardless of changes in thyroid function; but to the thyroid clinician, 
who sees a large group of thyroid patients, and especially to the 
ophthalmologist, toward whom the patients with eye disorders gravitate, 
the problem is important and pressing. The fact that the incidence is 
low does not minimize in the least its seriousness. The surgeon is con- 
cerned over the development of hypothyroidism, recurrent nerve in- 
jury, and hypoparathyroidism, yet none of these complications is really 
comparable with severe ocular disfigurement, disability or loss of vision. 
It seems to me that so long as these threats exist the clinician handling 
disorders of thyroid function must do everything he can to avoid or 
prevent this complication, infrequent as it may be. 
What is the actual incidence of these eye changes? Before answering 
this question, perhaps we should discuss what is meant by “eye changes” 
and present some facts regarding the type of thyroid disorder in which 


* Presented at the Section on Ophthalmology of The New York Academy of Medicine, March 17, 1952. 
Manuscript received June 1952. 
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they occur. These eye changes have certain characteristics which I 
believe occur in association with no other disturbance. They are seen 
in patients who at some time or other suffer from Graves’ disease. The 
goiter in this disease is a diffusely hyperplastic toxic gland. In our ex- 
perience the condition is rarely, if ever, associated with toxic nodular 
goiter. Therefore, when eye changes are found associated with definite 
nodular goiter investigation should be conducted along other lines, 
especially if there is unilateral or asymmetrical exophthalmos. Usually 
exophthalmos is associated with perfectly definite evidence of hyper- 
thyroidism and seems roughly in proportion to its degree of severity. 
Thus it is that one has come to be synonymous with the other in the 
general clinical view. But actually, although there is this close relation- 
ship between exophthalmos and hyperthyroidism, the two co-exist but 
not in any clear-cut direct cause-and-effect relationship. The physio- 
logical mechanism undoubtedly involves other structures, notably the 
pituitary, but this mechanism is not yet well understood and I shall 
concern myself with the clinical manifestations only. 

The eye changes, as we look at the patients, are many and varied 
but we have come to think of them in general, as falling roughly into 
two categories, those with relatively simple disorders of the lid opening 
and closing mechanism in which the problem is largely cosmetic and 
seldom serious; and those which are serious because of infiltration of 
the orbital contents with edema and cells which ultimately may result 
in fibrous fixation of the globe. This may be complicated further by 
proptosis and “papilledema,” so that the threat to normal eye function 
and possibly vision is considerable. Whether the mechanism of produc- 
tion of these two types of eye changes is fundamentally the same, I 
shall not consider at this time. There seems to be no sharp dividing line 
between the two, clinically, for we see those which show only mild 
lid spasm at one extreme, and extensive infiltration with severe spasm 
at the other. There are varying degrees of both in-between. I shall ask 
you to think of them respectively for the time being simply as “not 
severe” or “severe” so that we may get some idea of the incidence of 
the really severe eye changes which are the ones which incapacitate 


eye motion or threaten vision. 

In a study of the results of the surgical treatment in 615 cases of 
toxic goiter made five years or longer after operation, there were 
twenty-one patients rendered euthyroid and one with persistent hyper- 
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thyroidism who were found to have had eye changes before operation 
that persisted or who developed eye changes after operation sufficiently 
conspicuous and important so that they were segregated for study. 
There were three in this group who would be classified as having 
severe eye changes, that is, who had some eye disability persisting five 
years or longer following thyroid operation. I believe that this reflects 
fairly accurately the incidence of severe eye changes following the 
surgical treatment of Graves’ disease. It is about 0.5 per cent to 1 per 
cent. It is interesting and significant that at the time the study was made, 
all of the eye changes in this group had become stable. There was no 
loss of vision and plastic operations were performed on the lids and 
muscles of fourteen out of the twenty-two cases, largely for cosmetic 
reasons. The eye changes had become stationary in varying periods of 
time—from a few months to upwards of ten years. 

Another group of 115 patients showing eye changes associated with 
thyroid disorders, treated during a ten year period, has been studied 
somewhat more carefully with respect to the fluctuations in thyroid 
function and these I shall attempt to summarize. This group does not 
include all the eye changes that occurred during that time but it does 
include very nearly all the severe ones from which we may again 
roughly estimate the incidence. 

Of the 115 cases, fifteen have been classified as severe (see Tables 
I and Il) which constitute an incidence of about 1 per cent of the total 
toxic goiter patients treated. By far the majority of these patients were 
treated by partial thyroidectomy for they occurred during the ten 
year period immediately preceding the introduction of thyroid-inhibit- 
ing drugs. Of the 115, all but nine were treated by partial thyroidec- 
tomy. Of these nine, seven received no specific thyroid treatment and 
two were given radiotherapy to the gland. One of the latter, a man 
aged fifty was the only patient in the group who required enucleation 
(of one eye). It seems to me that other features besides the age and sex 
of this patient are worth noting. His presenting symptoms were those 
related to his eyes, particularly tearing and fullness of the right eve for 
six weeks, with diplopia and a feeling of pressure over that eye. There 
was a soft fullness, the globe was described as “bluish” and there was 
chemosis and dilatation of the conjunctival vessels. His measurements 
were right eye 26, left 21.5, and he showed lagophthalmos. He had the 
signs and symptoms of only slight thyrotoxicosis and his B.M.R. was 
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SEVERE EYE CHANGES ASSOCIATED WITH CHANGES IN 
THYROID FUNCTION FOLLOWING SURGERY AND RADIOTHERAPY 


Taste I—Men 


Eye Changes 
at Onset 
of Treatment 


Clinical Estimate Eye Changes 
of Thyroid Function RX. During and After 
Before Treatment RX. of Thyroid 


Eye Result 
After RX. 
of Thyroid 


Age Degree 


Is R=L* Normal - mild Op. Eyes worse as_ 5 yrs.: worse than be- 


(plus 5%) 


Moderate 
(plus 56%) 


Mild 
(plus 20% ) 


Mild 
(plus 18%) 


Moderate 
(plus 57%) 


Mild 
(plus 31%) 


BMR fell 
R>L. 


Right eye be- 
came worse and 
severe as BMR 


fell (—28%) 


Eyes worse as 
BMR fell. 


Eyes worse as 
BMR fell. Very 
bad 4 to 5 mos. 
after operation. 


Rt. eye grew 
worse under x- 
ray Rx. without 
much change 
in thyroid func- 
tion. 


fore operation and 
L>R_ (Euthyroid) 

7 yrs.: eyes (promi- 
nent) R=L stationary 
(Euthyroid). 


5 yrs.: rt. eye severe 
(Euthyroid). 

8 yrs.: eyes seemed 
normal (Euthyroid). 


5 yrs.: stationary with- 
out disability. (Eu- 
thyroid). 

19 yrs.: unchanged 
(Euthyroid). 


5 yrs.: stationary. Im- 
proved with plastic lid 
operations (Euthy- 
roid). 

11 syrs.: unchanged 
(Euthyroid). 


2 yrs.: improved and 
stationary (Euthy- 
roid). (Lid plastic op- 
eration done then with 
improvement). 

4yrs.: stationary (Eu- 
thyroid). Died 4 yrs. 
plus, 


3% mos.: enucleation rt. 
eye (mild hyperthy- 
roid). Lt. eye involved 
but less severely. 

2 yrs.: It. eye improved 
(Euthyroid). 

7 yrs.: It. eye slightly 
prominent—no disabil- 
ity (Euthyroid). 


*.Showed increasing ocular disability the result of infiltrative or infiltrative combined with spastic 
changes. 


X—X-ray. 


2LL R=L Op. 
@ Op. Eyes much 
worse as BMR 
fell. 
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Taste 11—Women 


3. 


9. 


Eye Changes 


at Onset 


Clinical Estimate 


of Thyroid Function RX. 


of Treatment 


M.P. 


E.F. 


M.W. 


M.D. 


J.B. 


M.D. 


L.D. 


*—Showed 
changes. 


X— X-ray. 


33 


33 


33 


40 


55 


Degree 


R>L 


R=L° 


None* 


R>L* 


L>R* 


None* 


R=L* 


R=L* 


Before Treatment 


Very mild 
(plus 64% ) 


Moderate 


(plus 39%) 


Mild 
(plus 31%) 


Mild 
(plus 339%) 


Very mild 
(plus 15%) 


Mild 
(no record) 


Severe 
(plus 81%) 


Moderate 
(plus 35%) 


Mild 
(plus 68%) 


Op. 


Op. 


Op. 


Op. 


Eye Changes 


During and After 


RX. of Thyroid 


Eyes worse as 


BMR fell. 


Eyes worse as 


BMR fell. 


Severe bilat. 
infiltrative 
changes as 
BMR fell. 


Unchanged— 
severe, Eyes 
prolapse. 


Rt. eye worse 
as BMR fell, 


Eye worse as 
BMR fell. 


Eyes much 
worse as BMR 
fell. 


No change for 
9 yrs then 


L>R. 


Eyes worse 
after op. with 
corneal ulcer. 


SEVERE EYE CHANGES ASSOCIATED WITH CHANGES IN 
THYROID FUNCTION FOLLOWING SURGERY AND RADIOTHERAPY 


Eve Result 
After RX 
ef Thyroid 


lyr.: worse than before 
Rx. (hypothyroid) 

12 yrs.: eyes “normal” 
(euthyroid on thyroid) 


14 mos.: stationary— 
severe (Euthyroid) 

6 yrs.: stationary—se- 
vere (Euthyroid) 

(6 mos. pregnant). 


2 yrs.: stationary—se- 
vere (Euthyroid) 
No further follow-up. 


12 yrs.: stationary— 
severe (Euthyroid) 
Eyes prolapsable. 


4 yrs.: rt. eye station- 
ary — severe. (Euthy- 
roid) 


3 yrs.: stationary—se- 
vere, R=L. (Euthy- 
roid) 

Lost to follow-up. 


91 yrs.: stationary— 
seemed improved with 
thyroid and myomec- 
tomy (Euthyroid) 


9 yrs. 3 mos.: seemed 
improved with thyroid 
(Euthyroid) 

24 yrs.: stationary 
R>L without symp- 
toms (Euthyroid) 


2 mos.: improved with 
bilateral plastic lid op- 
erations. 

1 yr.: stationary—im- 
proved (Euthyroid) 
Lost to follow-up. 


z 


increasing ocular disability the result of infiltrative or infiltrative combined with spastic 
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plus 31 per cent. Following radiotherapy to the gland, the exophthalmos 
progressed on the right side and after exploration and partial orbital 


decompression and formation of lid adhesions, it was necessary to enu- 


cleate the right eye about three months after admission. Two years 
later he reported that he had seen no doctors during the preceding year, 
had simply applied cold compresses to the other eye three times a day, 
and that this eye was very much improved. He had no tremor or palpi- 
tation and had gained 15 pounds. | have almost come to the conclusion 
that this is the ideal form of therapy. In any event, time is a prime in- 
gredient. 

Two patients in this group, both women—aged thirty-three and 
forty-one respectively, had no eye signs or symptoms whatever prior 
to the institution of treatment for thyrotoxicosis. The thyroid disease 
was quite mild in both cases. On iodine and radiotherapy, the basal 
metabolism of the first fell to plus 18 per cent. She felt “a pressure” 
behind her eyes but no eye changes were noted. A month later her 
basal metabolism rose to plus 47 per cent and she was given iodine 
in preparation for operation. The metabolic rate fell to plus 27 per 
cent. The evidence for hyperthyroidism throughout (except the eleva- 
tion of the B.M.R.) was largely subjective. After operation, the basal 
metabolism fell to plus 2 per cent and within a month of operation, 
her eyes were puffy, she complained of photophobia, and tearing. Four 
months later, she was euthyroid with a basal metabolism of plus 2 per 
cent but her eyes were very much worse—including limitation of rota- 
tion and spasm of the lid levators. Operation was suggested to protect 
the corneae but was refused. Four years later, the condition was some- 
what improved and stationary. She was euthyroid (plus 2 per cent). 

The course of the second case was very similar. She became mod- 
erately hypothyroid after operation during which interval her eyes 
grew worse, An unsuccessful plastic lid operation was performed on 
one eye two years after operation by which ume the eyes seemed to 
have become stationary. They remained that way as long as she was fol- 
lowed (up to three years after operation) with definitely impaired 
function. She was euthyroid at that time (minus 9 per cent). 

I should like to be able to present many other individual cases in 
detail, especially the more severe ones, because close study of these is 
far more instructive from a practical standpoint than a statistical analysis 
of such a complex subject. This is obviously impossible, however, and 


Eye Changes in Disorders of Thyroid Function 


I shall have to try to present the overall picture as well as I can by 
emphasizing what seem to be the significant features. 

Let us look at the fifteen severe cases first. To recapitulate: All had 
toxic diffuse glands. Six of the fifteen were men. Of these, five were 
aged thirty-nine to fifty. The other was aged eighteen. Of the nine 
women, the ages were between thirty-three and fifty-five. Of all fifteen, 
ten were between the ages of twenty-nine and fifty-five. 

An estimate of the thyroid function at the time the initial eye 
changes were noted reveals that nine were considered only mildly 
hyperthyroid, five were moderately toxic and one was severely tonic. 

An estimate of thyroid function during and after treatment indi- 
cates that function became normal promptly in nine patients and re- 
mained so, and that mild hypothyroidism developed in two. In another, 
there was little apparent change, but this is the patient requiring 
enucleation. One patient, who seemed really normal before operation 
except for his eyes, became hyperthyroid a short time after operation 
but meantime his eyes grew alarmingly worse. He was given radio- 
therapy to the gland with very little effect. Sometime later, his thyroid 
function reverted to normal apparently spontaneously. His eyes re- 
mained bad and at five years, they were worse than before operation. 
At seven years, they were both still prominent but satisfactory, about 
equal, and causing no disability. He was euthyroid. 

Of the eleven who became normal or hypothyroid after treatment, 
the eyes grew worse in a relatively short period of time in nine. In the 
other two, the eye changes did not develop for five and nine years 
respectively. One of these became hypothyroid after operation without 
any eye changes developing immediately. He slowly reverted to normal 
function without therapy and at five years his B.M.R. was plus 1 per 
cent. At that point, aged forty-four, he developed severe exophthalmos 
in the right eye with diplopia but three years later his eyes appeared 
normal and caused no disability. He was euthyroid. The second, a 
woman aged forty-seven, with moderate symmetrical exophthalmos 
became euthyroid after operation and remained so for nine years, then 
at age fifty-six developed marked prominence of the left eye without 
disability. Her B.M.R. at that time was plus 12 per cent although clinic- 
ally she seemed somewhat hypothyroid. On thyroid she improved. 
Three months later her eyes appeared normal and remained so. Since 
that time we have seen one other patient in whom this sequence of 
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events was similar to that of the preceding cases. At age 37, this 
patient showed mild asymmetrical exophthalmos with hyperthyroidism 
(B.M.R. plus 45 per cent). Thyroidectomy was performed and she 
became euthyroid without any change in her eyes immediately post- 
operatively. Eleven years later at age forty-eight, while still euthyroid 
(plus 5 per cent) but very obese, she developed severe, acute, bilateral, 
alarming exophthalmos which responded rapidly to thyroid administra- 
tion. (Her acute signs and symptoms have disappeared but tend to recur 
if she discontinues thyroid.) 

It will be noted that thirteen of the fifteen patients with severe eye 
symptoms in this group showed evidence of infiltrative changes in the 
orbits by the presence of diplopia, limited motions of the globe, resist- 
ance to its attempted reduction, frequent evidence of peri-orbital edema 
and associated acute signs of conjunctival congestion. Eye symptoms 
were complained of at times even before the eye signs became apparent: 
a feeling of fullness or pressure behind or “on top of the eye ball,” 
“visual discomfort,” “pain in the eye,” burning or smarting and lacri- 
mation. 

In the remainder of the 115 cases of eye disturbances studied, the 
changes were characterized by an absence of the signs and symptoms 
of infiltration seen so frequently in the severe group. The changes 
seemed rather to be disturbances of innervation of smooth muscle com- 
ponents of the lid opening and closing mechanism and there was a far 
greater tendency toward improvement of the eye condition as the 
hyperthyroidism came under control. Fifteen of these patients could 
be classified as normal in appearance and function after varying inter- 
vals of time from a month or two to ten years after operation (or other 
therapy), forty-two were definitely improved and thirty-nine were 
unchanged. (The cases that progressed under treatment were the ones 
included in the severe group.) The two groups have at least one thing 
in common; the eye changes tend to become stationary after varying 
periods of time whether they advance or regress, and a certain number 
of them do not change at all with fluctuations in thyroid function. 

The seven patients who showed eye changes and who received no 
therapy affecting thyroid function, form rather an interesting group. 
These patients were sent, or presented themselves, to the clinic with eye 
changes which showed the simpler, less severe types. Five of these 
patients were either euthyroid at the time of the initial eye change or 
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had extremely mild and equivocal symptoms of hyperthyroidism but 
often a history of some kind of functional thyroid disorder. One of 
the patients was quite hypothyroid. One of the patients had a B.M.R. 
of plus 50 per cent but clinically the evidence of hyperthyroidism was 
not striking. In this patient, after a period of nine years, there was 
“spontaneous” remission to a frankly euthyroid state (minus 7 per 
cent). At eleven years, her eyes improved and appeared normal. She is 
one patient at least in whom we think there might have been an actual 
diminution of 3 mm. in the proptosis. There was unilateral exophthalmos 
in five of the seven patients. In the other two, it was bilateral and 
symmetrical. Initial studies were made to rule out other causes of uni- 
lateral exophthalmos. The subsequent courses, however, suggested quite 
strongly that these were of the thyroid type in four out of the five at 
least, because in three of them the eyes became normal, and in the fourth 
the eye which was exophthalmic initially, became normal and the other 
eye became prominent. In the fifth case, there was no change during a 
short follow-up interval. Of the two bilateral cases, one improved bi- 
laterally and the other showed regression of one eye to normal, the 
other remaining prominent. The ages of these anaes were twenty- 
eight to thirty-eight and all were women. 

In some ways these patients resemble the three severe cases dis- 
cussed earlier who had delayed eye changes at a time when they were 
euthyroid and had been so for many years. The patients with the de- 
layed severe eye changes were all in the older age groups, however, and 
this may be of significance. 

Out of this rather confusing mass of data, we set ourselves the task 
of trying to discover whether there were any clues which would be 
of help in spotting among those patients who came under our observa- 
tion, any who might be expected to develop severe eye changes during 
or after treatment. One thing seemed quite certain: if such cases could 
be spotted, operation should be avoided if possible for we had found 
that the majority of the severe eye changes developed quite rapidly 
following partial thyroidectomy. This was interpreted as an abrupt and 
perhaps irreversible upset in the physiological balance which had main- 
tained the various components of eye motion as nearly normal as possi- 
ble under the abnormal conditions of hormone secretion in the thyroid, 
pituitary and possibly other glands. It was felt that the same result 
might be expected to occur following any form of therapy which acted 
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relatively rapidly and “irreversibly,” as for example radioactive iodine. 
Realizing that the disease was self-limited, it followed that if the pro- 
gression of the exophthalmos could be prevented and the eye protected 
during the often protracted period of change, the major problem might 
be solved and we might no longer have reason to fear this complication. 

If then we further summarize and bring together those features of 
the data which I have attempted to present which seem to be pertinent, 
I think we do come up with some characteristics of this disorder signifi- 
cant enough clinically that are worth looking for in patients with defi- 
nite or suspected Graves’ disease. 

1. Age: The majority of the patients who developed severe eye 
changes were between the ages of thirty-nine and fifty-five, that is 
older patients. 


2. Sex: A higher proportion of men within that age group devel- 
oped severe eye changes than develop Graves’ disease as compared to 
women. Therefore look out for the older men with eye changes. 

3. Thyroid function at the time of initial eye change: The majority 
of the cases were considered only mildly toxic or even normal and 


often remained so as the eye signs developed out of proportion to the 
clinical evidence of hyperthyroidism. This seemed to hold true even in 
patients whose basal metabolism tests were reported elevated. In other 
words, there seemed to be a tendency in general for the eye changes 
to develop early and out of proportion to the degree of hyperthyroidism 
which one usually associates with such severe exophthalmos. It is this 
group of patients who, because of the severe exophthalmos, may be 
operated upon inadvisably on the assumption that the exophthalmos is 
an expression of both the presence and the degree of hyperthyroidism. 

4. Of the significant early signs and symptoms, lid-fullness, lacrima- 
tion, and a sense of fullness or pressure in the eye, at times with diplopia, 
seemed of particular importance. In asymmetries of the eyes it is most 
important to try to determine whether the asymmetry is due to infiltra- 
tive changes within the orbit (resistance to attempted reduction of 
the globe, occasional palpable lateral recti, examination of fields for 
diplopia) or due simply to “spastic” changes producing asymmetries of 
appearance with only mild, or even perhaps an absence of, exoph- 
thalmos. 

Any one of these features by itself may prove misleading, for we 
find exceptions in everyone of these categories. But if we find combina- 
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tions of these various characteristics present as patterns in any given 
patient, the evidence grows that here we may be dealing with a 
potential case of “malignant exophthalmos” and we had better proceed 
slowly and cautiously in treating the hyperthyroidism. 

The actual procedure carried out is, in general, to treat cases manifest- 
ing the above patterns with prolonged drug therapy cautiously admin- 
istered if the hyperthyroidism is severe enough to warrant this. The 
dose of drug is altered with the changing condition of the eyes, being 
prepared to take measures at any point in the treatment necessary to 
protect them. When eye changes appear to be advancing, either the 
dose of the drug will be decreased or the patient will be given thyroid 
substance unless the hyperthyroidism is severe. The combination of 
severe hyperthyroidism and severe disabling exophthalmos is not very 
common but when it does occur it is the most difficult situation of all to 
control and a great threat to eye function. Occasionally there just is 
nothing which seems capable of arresting the relentless progress of the 
disease. Protection of the eyes becomes of paramount importance. It 
is with this small group of patients that the ophthalmologist and occa- 
sionally the neurosurgeon get their morbid impressions of the inade- 
quacies of thyroid clinicians. 

The role of administration of thyroid substance in the treatment of 
these patients is not clear. It is a difficult point to evaluate. It is still more 
a feeling than any actual evidence we have that thyroid substance helps. 
We have seen a number of patients, especially those with acute eye 
signs and symptoms, in whom there has been a fairly prompt response. 
This has been impressive enough so that we push thyroid in every 
possible case in which the eye changes appear to be progressive. But 
whether it is due to this, or to the caution in handling these patients, 
combined with the known tendency of the disease to be self-limited so 
that eventually the eyes become stabilized anyway, we are not certain. 
We do feel sure that in some of the acute cases the degree of proptosis 
is reduced (by actual careful measurements), but that the final degree of 
protrusion of the globe, once stability is restored, is seldom if ever 
less than at the beginning, and usually more even if only slightly so. 

Furthermore, no one believes that there is anything specific about 
the action of the commonly used thyroid-inhibiting drugs in controlling 
exophthalmos. The important fact is that they permit a slow, reversible 
and controllable modification of thyroid function during the period 
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while the eye changes are taking place. This, it has seemed to us, has 
proved of considerable help in management of the eye problems for 
we know that the process is self-limited and that with time, patience, and 
careful following, the severe eye changes are not so likely to develop. 
Nevertheless, they have been reported in patients treated with radio- 
active iodine. 


Whatever the virtues of one agent or method of treatment of 
Graves’ disease as compared with another, and whatever the reasons for 
these associated eye changes, the internists, ophthalmologists and sur- 
geons in our group are in essential agreement about the plan of man- 
agement, based largely upon our experience with them, the main out- 
lines of which I have attempted to delineate. We are agreed also that 
among the patients with Graves’ disease whom we have treated during 
the past six years, there have been nowhere near the number of severe 
eye problems we saw in the groups which I have presented, and which 
represent our experience before the introduction of thyroid-inhibiting 
agents and radioactive iodine. This is not to imply that patients having 
this complication have not been seen by us during this interval. A fairly 
large number have been referred to the clinic or seen in consultation, 
but we have a dangerously optimistic feeling that fewer of them have 
been home-grown. Certainly, I can say for patients treated surgically 
that we have had fewer eye problems. I have a record of only one whose 
progressive and severe course I think we should have foreseen and 
forestalled during that time. 

Probably the factor which is most important of all in avoiding eye 
trouble in Graves’ disease is an awareness that it can and does occur 
(especially in patients showing any of the clinical patterns of eye 
changes and thyroid function I have tried to describe) so that in hand- 
ling these patients we have become wary of any eye changes. We at- 
tempt to evaluate them and treat them with the cooperation and expert 
assistance of an ophthalmologist who follows the patients with examina- 
tions and accurate measurements throughout the course of thyroid treat- 
ment, intervening to protect the eye when indicated, whether the 
patient is being treated by drugs, radioactive iodine, surgery, or com- 
binations of these methods. 

After studying the individual patients in considerable detail and 
then the group as a whole, one comes to a point of view which may 
be summarized about as follows: 
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In Graves’ disease, the train of events involving the eyes appears 
to be coincidental with the changes producing disturbances in thyroid 
function, although clinical evidence of the changes in the latter may be 
minimal or even lacking at the time the process begins. This train of 
events as it affects the eyes, however, once started runs its course, re- 
gardless of changes in thyroid function. Change in thyroid function 
produced by partial thyroidectomy, however, does appear to modify 
the course of these eye changes more frequently and more seriously 
than any other measure employed in altering thyroid function. This is 
most likely to occur when thyroidectomy is performed between the 
. ages of forty to fifty-five, particularly in men. It seems likely that the 
stimuli which produce the thyroid change, also produce the eye change 
but each runs its almost independent course. In other words, changes 
in thyroid function from whatever form of therapy, or even “spon- 
taneously” may modify the course of the eye changes but these appear 
to be quite definitely and more seriously modified or altered only by 
partial or subtotal thyroidectomy. Although difficult to prove, it is 
doubtful whether any other form of thyroid treatment so far employed 
actually does modify the natural course of this process. 
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A new plan for the selection of a chief 
for the medical division of the city’s school 
system was adopted on October 2 of this 


year by the Board of Education. It con- 
travenes recommendations for qualifications 
which The New York Academy of Medicine, 
upon invitation, had submitted as essential 
for superior medical service. Because of the 
importance of this medical post, the Acad- 
emy is moved to speak out publicly in pro- 
test against the Board's action and to ex- 
this 
Statement the Academy will also set forth 
its recommendations and the principles un- 
derlying them. 


plain the basis of its objections. In 


It is enlightening to review the long his- 
tory of the subject, particularly the repeat- 
ed requests for the Academy's advice and 
the 
mendations. 


repeated nullifications of its recom- 
In 1936, at the instance of the 
Superintendent of the Academy 
made a comprehensive study of the work 
of the Medicai of the Board of 


Education, which resulted in) recommenda- 


Schools, 
Division 


tions for a reorganization of the Division to 
provide for adequate medical service with 
a well-qualified staff. The year the 
Academy advised the Board of Examiners 
of the Board of Education as to the duties 
and qualifications of the professional staff 


next 


of the Division and aided in obtaining quali- 
fied 


the positions. 


persons to conduct 


examinations for 


In September 1940, the Academy's as- 
sistance was again sought, concerning the 
the Medical in- 
cluding the qualifications for the position 


reorganization of Board, 


ON QUALIFICATIONS FOR SCHOOL MEDICAL DIRECTOR 


STATEMENT BY THe New York Acapemy or \epicine 
ON 
New York Crry Boarp or Epucation Reso_utions* 


(Condensed Tert) 


of chief medical officer. Incidentally, the 
post has borne several different titles over 
the years. 

In the midst of the Academy's delibera- 
tions, Dr. John EF. Conboy, an ophthalmolo- 
gist, was designated in February 1941, by 
the Board of Education as Acting Chief 
Medical Examiner. He had been an exam- 
ining physician receiving an annual salary 
of $4,000 for part-time service. 

After several months of study, the Acad- 
emy 1941, that the 
director of the Medical Division be a physi- 


recommended in June 
cian thoroughly versed in internal medicine, 
that he should be a man of forceful per- 
sonality and that he should possess execu- 
tive and organizing ability. It was recom- 
mended further that the preparation for this 
position should include: 

1. An internship of at least 18 months on 
a straight medical or a mixed service; 
if on mixed service, at least six months 
should have been spent on the medical 
service, 

2. At least one year of medical residency. 

3. Five years’ service on the visiting in- 
patient staff of an approved hospital. 

The Academy advised, among other things, 

that the director should be appointed on a 

full-time basis, with the understanding that 

he should “hold a position on the inpatient 
service of an approved hospital.” 

Most of these 
corporated in the bylaws of the Board of 

Education as of March 25, 1942. The sug- 


recommendations were in- 


gestion as to hospital service was, however, 
misconstrued, and the bylaws were worded 


* Original prepared by a subcommittee of the Committee on Public Health Relations consisting of 


Asa Lincoln, M.D., Chairman, 
S. Mustard, M.D., Howard A 
tary. 
Original approved by Wm 
December 4, 1952 


Linn J. 


Barclay 


Boyd, 
Patterson, M.D., I 
Original approved by Committee on Public 
Parsons, M.I 


M.D., C. G. deGutierrez-Mahoney, M.D., Harry 
Ogden Woodruff, M.D., H. D. Kruse, M.D., Secre- 
Health Relations, November 24, 1952 


., President, The New York Academy of Medicine, 
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to read that the Chief Medical Examiner 
be required “to render continuous, regular 
ward internist in a 
public hospital of Grade A standing in the 
City of New York.” 

The “continuous” 
mace the provision completely unworkable. 
No physician could direct a staff of medical 
examiners in the school system and at the 


service as consultant 


inclusion of the word 


same time give “continuous ward service” 
in a hospital. 

The Academy had, of course, no intention 
of suggesting continuous hospital service. 
The recommendation was meant to imply 
attendance at weekly staff meetings, pos- 
sibly a teaching assignment once a week, 
and in addition ward service of one month 
or so annually, during which the official 
would spend not more than one or two hours 
a day on ward duty. It should be observed 
here that this suggested arrangement is not 
unusual, 

Within a Board's 
amendment of its bylaws, the United States 
was drawn into the Second World War, with 
a consequent shortage of physicians. ‘There 


few months after the 


was no attempt at this time to make a per- 
1942, 
however, the Board assigned the duties to 


manent appointment. November 


Dr. Conboy on a provisional basis at an 
annual salary of $7,500 and granted him 
leave of absence without pay from his civil 
service position of examining physician. This 
status continued through the war. 

With the war over and most physicians 
back in the community, the Academy again 
Under the date of 
letter was 


took up the question, 
June 14, 1946, a addressed to 
Mr. Andrew G. Clauson, Jr., who had just 
become president of the Board of Educa- 
tion, suggesting that the matter be brought 
up and settled as proposed by the Academy 
in its reports of 1940 and 1941. 

the Civil 
Commission, under whose jurisdiction ex- 


Meanwhile Municipal Service 
aminations for this position lay at that time, 
notified the Board of Education in April 
1946 that it would be necessary to hold a 
competitive examination 
May 
intendent of 


for the appoint- 
14, 1946, the then Super- 
the 
Board that the bylaw adopted in 1942 be 


ment. On 
Schools recommended to 
repealed, on the ground that, together with 


the examination, its requirements would 


eliminate the incumbent from the position 


he had held provisionally for four years, al- 
though provisional appointments were limit- 
ed by law to a few months’ duration, Ac- 
1946, 
the Board repealed the bylaw setting forth 
the qualifications of the Chief Medical Ex- 
aminer and thus abolished the position, 


cordingly, at a meeting on July 10, 


The next move was to return the incum- 
bent, Dr. Conboy, to his former status of 
examining physician and assign him to be 
“in charge of the medical staff” at a salary 
of $7,500, Thus the requirement for exami- 
nation by the Civil Service Commission was 
circumvented, the temporary appointee was 
placed on a permanent basis, and an eye 
specialist remained in charge of this heavy 
medical responsibility. 

At this point the Civil Service Reform 
Association went into action. It brought 
suit to compel the Board of Education and 
the Municipal Civil Service Commission to 
fill the position in accordance with the law. 
In this proceeding The New York Academy 
of Medicine took part as amicus curiae, 

The suit was lost in the lower courts, not 
on the merits of the case, but on the ground 
that the proceeding had not been instituted 
within the statutory time limit. An appeal 
to the Court of Appeals resulted, however, 
in a reversal on April 22, 1948, 

The Academy’s brief stated that no per- 
sonal disparagement of the incumbent was 


intended, but insisted that the position 
called for the qualifications set forth in the 
repealed bylaw, that these qualifications 


were the due of the public as well as of 
the employees of the Board of Education, 
and that such talent and experience were 
readily available. ‘The brief also pointed 
out that the unrealistic stipulation that the 
incumbent should “render continuous ward 
service in a Grade A hospital” could have 
been easily amended, 

Long delays and measures adopted by the 
Board, which had the effect of postponing 
compliance with the court order, were open 
to the interpretation that the Board was de- 
termined to Dr. the 
spring of this year, however, four years 
after the Supreme Court decision, Dr. Con- 
boy retired. 


retain Conboy. In 


Now at last it appeared that 
the Board was ready to hold an open com- 
petitive examination to find a qualified 
physician to be appointed permanently. 


The duties of the position, as set forth 
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in the most recent statement, are as follows: 
Under the supervision of the Associate 
Superintendent in Charge of Personnel, 

1. to plan, direct and supervise the work 
of the Medical Staff of the Board of 
Education; to program hours of serv- 
ice of the members of the Medical 

Staff in terms of needs; 

to evaluate medical reports for diag- 
nosis and prognosis and to interpret 
them to school officials for appropriate 
administrative action; 

to organize in-service courses; to pre- 
pare bulletins dealing with the im- 
provement of teacher health; 

to initiate surveys and studies on topics 
such as: causes of absence; sabbatical 
leaves in relation to teaching and su- 
pervision and administration of teach- 
ing personnel ; 
to assist the Board of Examiners in 
determining appropriate health stand- 
ards for prospective teachers and su- 
pervisors ; 

to act as Chairman of the Medical 
Board of the Board of Education Re- 
tirement system; 

to attend hearings in cases of teachers 
under consideration by the Superin- 
tendent of Schools for retirement; 

to attend joint hearings of the medical 
staff of the Retirement 
Board Division of Teacher 
Training and Personnel of the Board 
of Education. 


Teachers’ 
and the 


The scope, variety and importance of 
state the 


these activities evident. To 
matter in its simplest terms, the health and 
medical problems arising among forty thou- 
sand teachers are the concern of the Chief 
School Medical Inspector; hence, he has a 
complex task and carries heavy responsibil- 
ity not only directly for the well-being of 
the individual teachers, but also indirectly 
for that of the children. 

Again the Board turned to the Academy 
for an opinion on the qualifications of the 
much disputed post. A draft of a proposed 
new bylaw covering the position, this time 
called “Chief School Medical Inspector,” 
was submitted. 

The requirements as set down by the 
Board in February 1952 included the fol- 
lowing: 

“Preparation: Graduation from an ap- 


are 


proved medical school or medical college 
and the holding of a license to practice 
State of New York 
registration thereunder, 


and 
and the 
holding of a certificate from an American 
qualifying specialty Board or a fellowship 
in the American College of Physicians or 


medicine in the 
present 


the American College of Surgeons. The said 
preparation shall include or be supplemented 
by, twelve semester hours in approved and 
appropriate courses. 

“Experience: Ten years of approved ex- 
perience in the practice of medicine, and 
one of which shall have been an internship 
in a hospital approved by the American 
Medical Association; and said experience 
to include administrative or supervisory ex- 
perience over a period of two years and 
experience over a period of five vears in the 
procedures and management of professional 
personnel in a public school system.” 

In view of the fact that the duties of the 
position demand a broad competence in clin- 
ical medicine, the Academy has repeatedly 
advised that the appointee be a physician 
trained in internal medicine, not a specialist 
In its 
comment on the new qualifications, there- 


in some limited branch of medicine. 


fore, the Academy reiterated that a physi- 
cian qualified in the wide scope of internal 
medicine be appointed, and expressed the 
view that he “should be a diplomate of the 
American Board of Internal Medicine and 
that certification by any other board should 
not be considered” and further, that “fellow- 
ship in the American College of Surgeons 
is irrelevant.” 

With respect to the requirement for ten 
years of experience, the Academy considered 
this reasonable. 
ever, that the internship requirement should 
not be set at one vear, because during the 
war internships nine 
months, The Academy recommended fur- 
ther that the applicant should have had an 
internship in a hospital approved by the 
American Medical Association, and, in ad- 
dition, a residency of such duration and 
kind as is required for certification by the 
American Board of Internal Medicine. This 
really was implied in the requirement that 
he be a diplomate of that Board. 

The document submitted to the Academy 
last February contained no reference to 
full-time or part-time service. In its reply, 


It was pointed out, how- 


were reduced to 
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however, the Academy urged, as in the 
former recommendation, that the position 
be on a full-time basis, with salary sufficient 
to attract a competent physician. 

The new qualifications proposed by the 
Board made no provision for affiliation with 
a hospital. In its recommendations of 1940 
the Academy had stressed this arrangement, 
and in its opinion of 1952, it re-emphasized 
the point, but with a suggestion that the 
proposed appointment to a hospital staff 
be not a part of the qualifications for the 
position, It was suggested that the Board 
of Education or the Superintendent of 
Schools should specify the time to be al- 
lowed for a hospital affiliation. A suggested 
plan would include attendance at weekly 
staff meetings and possibly one undergradu- 
ate teaching assignment a week; in addition 
there might be ward service for about two 
hours a day for a month or so each year. 

Karly in October 1952 it was learned that 
the Board of Education had adopted reso- 
lutions on qualifications for the post of 
“School Medical Director,” as it was newly 
titled. The Academy's recommendation con- 
cerning the certification by the Board of 
Internal Medicine was accepted, the 
reference to the American College of 
Surgeons was eliminated. Residency was 
not added to the requirements. After ap- 
parently accepting the basic principles sug- 
gested by the Academy, the Board proceed- 
ed, however, to nullify the high standards 
by providing for a waiver of all prepara- 
tion and experience, substituting for them 
“five years of experience as School Medical 
Inspector—Personnel in the public schools 
of the City of New York.” This waiver 
would make it possible for any physician 
already in the department for five years, 
regardless of his preparation, to be ap- 
pointed. 

It was specifically provided in the reso- 
lutions adopted that the position be part- 
time. The explanation was made that a 
hospital affiliation would result in part-time 
service; this was, of course, not the inten- 
tion, and would not have so proved in 
practice, if properly arranged. 

Lastly, the change in title to “School 
Medical Director” would permit the ap- 
pointment of anyone who could pass the 
examination. For, under the Board’s rules 
governing the filling of a position in which 


the title “director” appears, any eligible per- 
son who passes an examination may be ap- 
pointed without regard to his standing. 
Thus a favored candidate might come last 
on a list and still receive the appointment. 

From this account it may be seen that 
the recent action of the Board follows the 
familiar pattern. The Academy of Medicine 
submits that the long series of maneuvers 
by the Board of Education do not inspire 
confidence that the highest standards will 
prevail in the selection of a Chief School 
Medical Inspector. Moreover, the explana- 
tion by the Superintendent of Schools for 
the steps just taken may unfortunately con- 
vey the impression that the qualifications 
adopted by the Board conform substantially 
to the recommendations of the Academy, 
and therefore carry its approval. Actually, 
while seeming to subscribe to the Academy’s 
recommendations, the Board's resolutions 
through exceptions permit them in effect to 
be nullified. And far from giving blanket 
endorsement to the Board's set of qualifi- 
cations, the Academy is opposed to those 
portions dealing with part-time, substitution 
for clinical preparation and experience, and 
change of title, all of which tend to lower 
the standards, 

Representatives of the Academy of Medi- 
cine conferred with the President of the 
Board of Education, and the Superintendent 
of Schools to discuss and clarify the diver- 
gent views of the two organizations. Agree- 
ment on the three points at issue was not 
reached. 

It should be noted well that the qualifica- 
tions for the Chief School Medical Inspector 
have their ultimate influence on the health 
of the children in this city. The Academy 
is bringing to public attention the long rec- 
ord of the Board of Education in this mat- 
ter, including its latest action, because it 
believes that the interests of the people, the 
teachers, and above all the children, are not 
being fully safeguarded. 

To summarize, the Academy is opposed 
to those parts of the qualifications for the 
Chief Medical Officer set by the Board which 
do not meet the high standards which the 
Academy has repeatedly recommended, and 
the Academy calls for the adoption of quali- 
fications which will insure the best medical 
service for the teachers without nullifying 
exceptions. 
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superior flavor 
Pleasant-tasting. No 
disagreeable aftertaste. 
Readily accepted 
without coaxing. 


on every count 


superior miscibility 


Val Disperse readily in formula, 
Z fruit juice or water. 
Mix well with cereals, 
| q/ puddings or strained fruits. 


superior convenience 
Light, clear and non-sticky. 
Can be accurately measured 
and easily administered. 

No mixing necessary. 


superior vitamin supplements for infants... 


superior stability 


Require no refrigeration. 
May safely be autoclaved 
with the formula. 


Poly-Vi-Sol 
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Evansville 21, Ind., U.S.A. 


POLY-VI-SOL 
Eoch 0.6 cc. supplies 
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Fig. 2: In ten weeks “the ulcer niche was no longer 
in evidence roentgenologically or gastroscopically.” 


Fig. 1: “Roentgen examination . . . revealed the ulcer 
to be very much in evidence.” 


Clinical Evaluation of Pro-Banthine* 


CASE REPORT 


“M. D., female, aged 48, had a posterior gas- “Ten weeks of controlled regulation was 
trojejunostomy 14 years ago for duodenal ulcer. necessary before we were satisfied that the ulcer 
The patient was fairly well until nine months niche was no longer in evidence roentgenolog- 
ago when severe, intractable pains occurred. ically or gastroscopically (Fig. 2). 


She was hospitalized and a subtotal gastrec- “She has been maintained on 30 mg. [q.i.d.] 

tomy was done. of Pro-Banthine for almost five months with 
“She remained well for only a few months no recurrence of symptoms.” 

and was referred to us because of recurrence Schwartz, I. R.; Lehman, E.; Ostrove, R., and Sei- 

of very severe pain and marked weight loss. bel, J. M.: A Clinical Evaluation of a New Anti- 

Roentgen study revealed a fairly large ulcer cholinergic Drug, Pro-Banthine, to be published. 

niche on the gastric side of the anastomosis. Pro-Banthine (brand of propantheline bro- 


“The patient had been on various types of mide), the new, improved anticholinergic agent, 
antacids and sedatives without relief from pain. is more potent and, consequently, a smaller 
She was given 60 mg. of Pro-Banthine q.i.d. dosage is required and side effects are greatly 
and within 72 hours was able to sleep through reduced or absent. 
the night for the first time in weeks. Peptic ulcer, gastritis, intestinal hypermotil- 

“*At the end of two weeks of such treatment ity, pancreatitis, genitourinary spasm and hy- 
the patient had absolutely no pain and felt that | perhidrosis respond effectively to Pro-Banthine, 
she had been ‘cured.’ Roentgen examination at orally, combined with dietary regulation and 
this time revealed the ulcer to be very much in mental relaxation. 
evidence (Fig. /). Much persuasion was neces- “Trademark of G. D. Searle & Co. 
sary to make the patient realize the importance 
of maintaining her diet and therapy. SEARLE Research in the Service of Medicine 
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PROTECTED... 


from the discomfort 
of allergy 
for a whole day 


One ‘Perazil’ 50 mg. usually gives 
©99° comfort for 12 to 24 hours. 


P brand Chlorcyclizine Hydrochloride, 


50 mg., Compressed, scored 


Histamine antagonist, notable for 
its relative freedom from side effects 


Supplied: In bottles of 100 and 500. 
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COMPLETELY MODERN... 


HANOUVIA MEDICAL DIATHERMY 


ALL DIATHERMIES MUST BE APPROVED BY THE FCC 
BY JULY 1. REPLACE YOUR OLD MACHINE NOW 


Everything necessary and 
desirable in the practice of advanced 
diathermy can be found in this one superbly designed 
instrument. Hanovia's engineers have created a unit that 
utilizes any of the approved types of applicators including 
air-spaced, electro induction cable, drums or special drum 
applicator and cuff electrodes. Also equipped for minor 
surgery, the Hanovia diathermy offers doctors 
and hospitals an unsurpassed versatility. 


| Send for detailed literature NOW. Write Dept. BNY-6-53 
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Newark 5, New Jersey 
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*Leading 
gastroenterologists 
recommend: 


rest 

sedation 

antacids 
nonirritating diet 
anticholinergics 


Olba 


peptic ulcer 
patients... 


Aartrenmn yl 


bromide 


New High Potency 
Anticholingeric with 


No Bitter Aftertaste 


As adjunctive therapy in your standard peptic ulcer regimen*, 
Antrenyl offers potent anticholinergic action to inhibit motil- 
ity of the gastrointestinal tract and gastric secretion. 


Although Antrenyl is one of the most potent of all anticholin- 
ergic agents, it rarely causes esophageal or gastric irritation 
and has no bitter aftertaste. In individualized doses, it is well 
tolerated and side effects are absent or generally mild. 


In one study' patients receiving Antrenyl obtained relief from 
acute symptoms within 24 to 36 hours. Dosage was individu- 
ally adjusted at 5 to 10 mg. four times a day. Side effects were 
adjudged less pronounced than those of other similar agents 
ordinarily used in the management of peptic ulcer. 


Prescribe Antrenyl in your next case of peptic ulcer and 
spasm of the gastrointestinal tract. Available as tablets, 5 mg., 
scored, bottles of 100; and syrup, 5 mg. per teaspoonful (4 
cc.), bottles of | pint. 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 


1. Rogers, M. P., and Gray, C. L.: Am. J. Digest. Dis. 19:180, 1952. 
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of well-being”... 3 
Not only relief from menopausal distress but also % 


“a striking improvement in the sense of well-being” 


was reported by all patients on “Premarin” therapy. 


““PREMARINs in the menopause 


Estrogenic Substances (water-soluble) also known as 
Conjugated Estrogens (equine). Tablets and liquid. 


*Glass, S. J., and Rosenblum, G.: J. Clin. Endocrinol. 
3°95 (Feb.) 1943. 
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DESITIN 


Decisive studies}? 

substantiate over 25 

= years of daily clinical 

use regarding the ability of Desitin 

Ointment to...... protect, soothe, 
dry and accelerate healing in... 


e diaper rash e exanthema 
e non-specific dermatoses 

e intertrigo prickly heat 
e chafing irritation 


(due to urine, excrement, chemicals or friction) 


Desitin Ointment is a non-irritant blend of high 
grade, crude Norwegian cod liver oil (with its 
unsaturated fatty acids and high potency vita- 
mins A and D in proper ratio for maximum effi- 
cacy), zine oxide, talcum, petrolatum, and lanolin. 
Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exu- 
date, urine or excrements. Dressings easily 
applied and painlessly removed. 


Tubes of 1 02z., 2 0z., 4 oz., and 1 Ib. jars 
write for samples and literature 


DESITIN cuemicat company 


70 Ship Street © Providence 2,R.1. 
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THE ORIGINAL ENTERIC-COATED TABLET 
OF THEOBROMINE SODIUM ACETATE 


EFFECTIVE 
WELL-TOLERATED 
PROLONGED 
VASO-DILATION 


REPEATEDLY SHOWN and proven by objective tests on 
human subjects' — this is one of the most effective of all the sat 
commonly known Xanthine derivatives. Because of the A : 


enteric coating it may be used with marked freedom from Se 

CORONARY 
ion price , enjoys a greater patient acceptability. . . 
Available: 1m bottles of 100, 500, 1000. : ARTERY 

TABLETS THESODATE DISEASE 


*(7% gr.) 0.5 Gm. (*3% gr.) 0.25 Gm. 
THESODATE WITH PHENOBARBITAL 


*(7% gr.) 0.5 Gm. with (4 gr.) 30 mg. 

(7% gr.) 0.5 Gm. with (% gr.) 15 mg. 

*(3% gr.) 0.25 Gm. with (% gr.) 15 mg. 

THESODATE WITH POTASSIUM IODIDE 

(5 gr.) 0.3 Gm. with (2 gr.) 0.12 Gm. 
THESODATE, POTASSIUM FODIDE WITH PHENOBARBITAL 
(5 gr.) 0.3 Gm., (2 gr.) 0.12 Gm. with (% gr.) 15 mq. 

*In capsule form also, bottles of 25 and 100. ee 
1. Risemon, J. E. F. ond Brown, M. G. Arch. Int. Med. 60: 100, 1937 == vig 
2. Brown, M. G. and Riseman, J. E. F. JAMA 109: 256, 1937. [- - C¥ 


3. Risemon, J. E. FN. E. J. Med. 229: 670, 1943. 
For samples just send your Rx blank marked— 20TH6 EST. 1852 
BREWER & COMPANY, INC. WORCESTER 8, MASSACHUSETTS USA. 
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MACY'S PRESCRIPTION DEPARTMENT 


Macy's respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


Extensive selection of fine 
footwear for men, women 
and children. 


complete shoe 

service for the 
profession 

A fully equipped, expertly 

staffed made-to-order 

department on 

the premises. 


Confidence 


Distributors for 


MINOR’S “HOKE”. 
Club Foot, 

Flat Foot and 
Straight Last 
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superficial 
ophthalmic 
infections... 


Trademark 


Reg. U.S. Pat. Off. 


0.0. 


Each drachm of ointment con- 
tains 5 mg. neomyvein sulfate 
(equivalent to 3.5 mg. neomy- 
cin base) 
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PHEOCHROMOCYTOMA 
and the 
GENERAL PRACTITIONER 


Joseph L. DeCourcy, M.D. 
and 


When correct shoes are indicated, Cornelius B. DeCourcy, M.D. 
Pediforme provides a variety of 
lasts and sizes to conform with : : 
your coqurements. Corrective Diagnosis of Pheochromocytoma 
terations are carefully made only Now Obligation of G.P. 

on presentation of your prescrip- 
tion which is acknowledged for “Pheochromocytoma, the chromaffin cell 
your patient's file record. tumor of the adrenal medulla, should be 
considered in all cases of hypertension. 


a : 2 . . . Emphasis must be placed on the 
8 | orme clinical diagnosis, for up to the present 
Pat oF 


it has been diagnosed principally post 
mortem.”’—Current Comment: J.A.M.A. 
143:183,1950. 
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Latest clinical report’ demonstrates D&G 
Aureomycin Packing is “far superior” 


Recent investigators! state: 
“Aureomycin Packing is far superior 
to iodoform gauze, plain gauze or any 
other type of gauze packing known 
to us.” They used it in abscesses 
and wound infections in which 

a variety of organisms was present. 
Plain sterile packing and iodoform 
packing were used as controls. 


High prolonged antibacterial action. 
After 16 hours, 65.4% of the 
aureomycin had been utilized, and 
after 48 hours, 93.3%. D&G 
Aureomycin Packing helps heal 
sible to systemic antibiotics because 
of thrombosed blood vessels and a 
total decrease in blood flow. “Foul 
odor was considerably reduced.” 


ch; 
healing by controlling infection. on skin No interference with healing. 
sites, wounds, burns, 2ectal sites, “Aureomycin and plain packing 
Tris a close mesh 8% x 12" Mberally 
base cells in tissue culture .... lodoform 
une 2% reomyct loride. ” 
D&C in Paching ta showed decreased growth.” 
double-selvage stexilg gauze impregnated 
with crystalline hydrochio- “Nie donificent 
a Requesi Aurcomyeamn Packing and Auco- local or systemic toxic effects were 
“mycin Dressing from the Surgical Supply noted, nor was allergy or local skin 
Dealer who Davis & irritation in evidence.”' 
sutures. Ask your Keep these 
“potent aureomycin aids in treatment — 
O.R. Supervise 


showed no impairment of growth of 


'Marchisello, P. J., Prigot, Aaron, 
and Wright, L. T.: Am. Jour. Surg. 
Dec., 1952. 


Now available—new film 
“Aureomycin to Combat Local Infection” 
—send requests to D & G Film Library 


Davis & Geck Inc. 
a unit Of AMERICAN Goanamid company 


® 
57 Willoughby Street, Brooklyn 1, N.Y. 
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CHARLES B. TOWNS HOSPITAL 


POR THE TREATMENT OF ALCOHOLISM of patient is d—it desired 


Literature on Request 
NARCOTIC AND BARBITURATE 
Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 
Member American Hospital Association 


Aminophyllin... 


a ‘most effective single agent 


for prompt relief’ of severe ophyiline 
bronchial asthma 
readily 
“useful as a peripheral vasodilator and soluble for 
myocardial stimulant” in rapid 
pulmonary edema therapeutic 
paroxysmal dyspnea eo effect. 
of congestive heart failure TABLETS + AMPULS 
Cheyne-Stokes respiration POWDER 


by E. DUBIN LABORATORIES, INC. SUPPOSITORIES 


150 E. 43rd St. + New York 17, N.Y 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


Satisfaction 665 FIFTH AVENUE NEW YORK, N. Y. 
Guaranteed near 53rd Street Tel. Eldorado 5-1970 


Active Ingredients 
Trionymethylene 0.04% 
Sod O1 


Complete Medical & Psychiatric Treat 
| 
aminophyllin 
ediamine) 
4 | 


in the successful management of epilepsy... 


DILANTIN 


a most effective and widely 


used anticonvulsant 


In grand mal, psychomotor seizures, Jack- 
sonian epilepsy and focal convulsions, 
DILANTIN is a therapy of choice." It “offers 
the special advantage of . . . 
specificity for the motor cor- 
tex... without producing 
dullness of apprehension, 
lethargy, and lassitude. . . .” 


DILANTIN “. . . is particularly 

adapted for use in combina- 

tion... .”° and “. . . produces a 
spectacular result in grand mal attacks, 
particularly when combined with pheno- 
barbital. . . 


DILANTIN Sodium (diphenylhydantoin sodium, 
Parke-Davis) is supplied in Kapseals® of 0.03 Gm. 
(% gr.) and 0.1 Gm. (1% gr.) in bottles of 100 
and 1000. 


(1) Krantz, J. C., and Carr, C, J.: The Pharmacologic 
Principles of Medical Practice, Baltimore, The Wil- 
liams & Wilkins Company, 1949 ( Reprinted 1950), p. 
518. (2) ibid, p. 515. (3) Carter, S.: Epilepsy, in Conn, 
H. F.: Current Therapy 1952, Philadelphia, W. B. 
Saunders Company, 1952, p. 612. (4) Salter, W. T.: A 
Textbook of Pharmacology, Philadelphia, W. B. Saun- 
ders Company, 1952, p. 231. 


Davis Company 


DETROIT. MICHIGAN 
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available on prescription only 


| QUADRINAL TABLETS CONTAIN FOUR 


{ DRUGS, EACH SELECTED FOR ITS 


if 


R %2 or 1 Quadrinal Tablet every 
3 or 4 hours, not more than 
three tablets a day. 


PARTICULAR EFFECT IN CHRONIC 


ASTHMA AND RELATED ALLERGIC Each Quadrinal Tablet contains ephe- 
i drine hydrochloride % gr. (24 mg.), 

phenobarbital % gr. (24 mg.), Phyliicin 

_ (theophylline-calcium salicylate) 2 gr. 

(120 mg.}, and potassium iodide 5 gr. 
(0.3 Gm.) 


Quadrinal Tablets ore marketed in bottles of 100, 500 and 1000. 


RESPIRATORY CONDITIONS. 


Quadrinal, Phyllicin. Trademarks E. Bilbuber, Ine. 


BILHUBER-KNOLL CORP., Orange. 


DENCO’SPOT TESTS 


Acetone Test Denco for the 
rapid detection of Acetone 
in urine or in blood plasma, 


Sugar Test Denco (Galatest 
Powder) for the rapid 
detection of sugar in urine. 


Write for descriptive literature: 
THE DENVER CHEMICAL MFG. CO., INC. * Dept. 63c 163 Varick Street, New York 13, New York 


Al d | b | 
Quadrinal tablets 
i 
| Same Technique 
for Both Tests 
A littie 
wine — 
; Z = / A little 
powder 
Coler Reaction 
j = SUGAR 
COMBINATION KIT 
\ — For office — Medical Bag 


NOW more efficient control of 


nausea and vomiting of. . . 


PREGNANCY 


MOTION 
SICKNESS 


RADIATION 
SICKNESS 


POST- 
ANESTHESIA 


APOLAMINE 


Investigations prove that the antinausea drugs show a higher 


degree of effectiveness when given together. 
Apolamine is a balanced combination of effective antinausea agents 
for a more comprehensive four-point control of nausea and the 


vomiting reflex. 


> CONTROLS THE CEREBRAL VOMITING CENTER 
With a gentle sedation that depresses the vomiting reflex and relieves 
the patient's nervousness. 


CONTROLS EXCESS PARASYMPATHETIC STIMULI 
Which give rise to salivation, gastric hypersecretion and, in turn, vomiting. 


HELPS TO CONTROL METABOLIC FUNCTIONAL IMBALANCES 
Provides the vitamins of the B complex which tend to reduce the incidence 
of nausea and vomiting. 


CONTROLS LOCAL GASTRIC IRRITATION 
Minimizes the nauseous reaction to various foods by decreasing the sensitivity 


of the mucosal lining of the stomach. 


Eoch tablet contains 15 mg. (1/4 grain) Luminal®, 
0.1 mg. (1/600 grain) atropine sulfate, 0.2 mg. 


(1/300 grain) scopolamine hydrobromide, 0.1 Gm. 


1 1/2 grains) benzocaine, 4 mg. riboflavin, 
2.5 mg. pyridoxine HCI, and 25 mg. nicotinamide. 
New You 18,N Ont 


Apolamine is supplied in bottles of 100 tablets. 


Lumino!l, trodemork reg. U.S. & Conedeo, brand of phenobarbital 
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Costs no more per day than 


ordinary formulas requiring 


vitamin adjustment 


Bremil 


approximates the milk of the mother 


Bremil is not expensive. This complete 
formula requires no added vitamins. 


Yet the baby on Bremil receives all the 
known nutritional benefits of breast 
milk. 


Bremil is a formula which approxi- 


mates the milk of the mother: 


. «in amino acid pattern 


. in fatty acid pattern 
.-..in carbohydrate 
(lactose) + Bremil 
....in Ca:P ratio (1 
....in curd-particle size 
plus vitamin standardization | 


Bremil is the first and only infant food to 
achieve all of these requirements! 

Prescribe Bremil for your babies who are not 
breast-fed ... and compare their weight 
and growth gains during the important early 
months. 

Clinical data and samples are available to you. 
Write to: 

PRESCRIPTION PRODUCTS DIVISION 

The Borden Company, 350 Madison Ave., N. Y. 17 
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New 
Surgical 
Bra 


MASTECTOMY 
PATIENTS 


Trés Seerte RESTORATION 


inflctoble bo 


The distinct advantage of this entirely new surgical bra is its exclusive con- 
trolled-air-inflation principle that permits the addition of the precise amount 
of air necessary to fill out the figure. The complete absence of pressure and 
irritation makes it ever so comfortable . . . and cool. 


How “RESTORATION” Restores the Figure 


RESTORATION comes with pre-inflated inserts on which to make individual 
adjustments quickly and simply. Either one or both sides can be inflated or 
deflated for each personal problem. The inflatable insert extends all the way 
back under the arm so the figure is completely balanced. 


In recommending the above, GLapys GRAY, R.N., again wishes to emphasize 
the advantages of her Registered Nurses organization in the kindly, sympathetic 
treatment and correct fitting so necessary for this type of patient. A phone call 
will bring you additional information on the product if desired. 


*Reg. U.S. Pat. Off. by La Resista Corset Co. 


R.N. : 133 EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. 
SUITE 201 


AZA 5-6328 
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for your 


younger 


patients 


T CRYSTALLINE 
e Pramycin FOR WELL-TOLERATED, 


BRAND OF OXYTETRACYCLINE AMPHOTERIC 


PEDIATRIC 
DROPS 


1.0 GRAM 


SUPPLIED: 
10 ce. bottles containing 1.0 Gm. crys- 
talline Terramycin amphoteric in rasp- 


berry-flavored, nonalcoholic vehicle 


with specially calibrated dropper. 


PROMPTLY EFFECTIVE 
BROAD-SPECTRUM THERAPY 


new economy in drop dosage treatment 

Each bottle of Terramycin Pediatric Drops sup- 
plies 1.0 gram of Terramycin, often a sufficient 
total dose for therapy of many common illnesses, 


delicious raspberry flavor 

The same good taste which makes Terramycin 
Oral Suspension a favorite for older children and 
adults on broad-spectrum therapy. 


new flexibility in infant dosage schedules 
Nonalcoholic Terramycin Pediatric Drops supplies 
100 mg. of pure crystalline Terramycin amphoteric 


in each cc. to meet most infant dosage require- 
ments; may be diluted as required. 


world’s largest producer of antihiotics 


Antibiotic Division, CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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oral diuretic without equal 


“_. superior...in promoting sodium and water excretion.”! 
“... three-fourths the diuretic action of the standard 
[meralluride by injection]...”2 
..a valuable substance to replace parenteral diuretics 
in patients who require continuous 
diuretic medication.” 


NEOHYDRIN 


THE DIURETIC TABLETS THAT WORK 


1. Moyer, J. H., and Handley, C. A.: Federation Proc. 11: 378, 1952 
2. Greiner, T; Gold, A.; Warshaw, L.; Palumbo, F; Weaver, J.. Mathes, S., 
and Marsh, R.: Federation Proc. 11:352, 1952 


3. Goldman, B. R., and Steigmann, F.; J. Lab. & Clin. Med. 40.803, 1952. 


how to use this new drug 


Maintenance of the edema-free state has been accomplished with 
as little as one or two NEOHYDRIN Tablets a day. Often this dos- 
age of NEOHYDRIN will obtain per week an effect comparable toa 
weekly injection of MERCUHYDRIN.” When more intensive ther- 
apy is required one or two tablets three times daily may be 
prescribed as determined by the physician. 
Gradual attainment of intensive therapy is recommended to 
preclude gastrointestinal upset which may occur im occa- 
sional pati with d high dosage. In rare 
instances a sensitivity to NEOHYDRIN may arise. Though 
sustained, the onset of NEOHYDRIN diuresis is gradual. 
Injections of MERCUHYDRIN will! be initially necessary 
in acute severe decompensation. 
Contraindicated in acute nephritis and nephrosclerosis. 
Any patient receiving a diuretic should ingest daily 
a glass of orange juice or other supplementary 
source of potassium. Any patient receiving a 
diuretic should be watched for signs of deple- 
tion in sodium and chlorides especially 
in hot weather. Such depletion may 
first manifest itself as a refractivity 
to the diuretic and can be corrected 
by ingestion of sodium chloride. 


packaging 

Bottles of 50 tablets. 
There are 18.3 mg. of 
3-chloromercuri-2- 
methoxy -propyl- 
urea in each tablet. 
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Acety|-p-aminophenel causes a marked 
rise in pain threshold within 30 min- 
utes, with peak effect in about 2% 
hours; maintains analgesia about 4 
hours. 


NEW ANALGESIC RAISES PAIN THRESHOLD 26% 
Trigesic provides the advantages of acetyl-p-aminophenol, fast-acting 
analgesic, plus the benefits of aspirin and caffeine. Trigesic is an excep- 
tional analgesic that has a three-fold action for the patient’s comfort: 
analgesic, antipyretic, sedative. Bottles of 100 and 1,000. 


TRIGESIC 


Squibb Analgesic Compound 
Per Tablet: 
acetyl-p-aminophenel 0.125 Gm, (2 gr.) 
aspirin ..... 0.23 Gm. (3% gr.) 
caffeine 0.03 Gm. (% gx.) 


Trigesic with Codeine contains 8 mg, (% gr.), 16 mg. (% gr), 
32 mg. (% gr.) or 65 mg, (1 gr.) codeine phosphate. 


ts « registered trademark 
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